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RAILWAY SHOPS. 





BY R. H. SOULE. 





XII 





THE ROUNDHOUSE. 





\t the annual convention of the Master Mechanics’ Associa- 
m in 1900 it was decided to appoint a special committee to 
“port on the question, ‘“‘ What should be the arrangement and 
essories of an up-to-date roundhouse;” the committee re- 
ted in 1901, was continued and enlarged, and reported 
lly in 1902, since which time the conclusions then reached 
e been reflected in many cases of modern practice. The 
tematic and thorough inquiry into and discussion of this 
yortant subject was the logical result of events; the gradual 
ease in the size and weight of engines, and the increased 
‘eage required of them (both on account of press of business 
more critical operating. supervision) had emphasized the 
that promptness, thoroughness, and efficiency at round- 
ses was the keynote of the situation, if improved results 
to be expected. The result of this agitation was salutary, 
t is evident that the present temper of operating officers is 
ovide roundhouse facilities which are fully up-to-date. 
he roundhouse plan is always mapped out with reference to 
possible ultimate completion to a full circle, even though 





but a few stalls are built at the outset; it is therefore necessary 
to assume the number of stall segments corresponding to the 
full circle, and, further, it is desirable to simplify the engineer- 
ing work of laying out the structure on the ground by adopting 
such a total number of stalls (in the full circle), that the 
central angle subtended by each may be expressed in degrees 
and integral minutes (without the use of seconds of arc). 
Ars-~-ming a minimum of 30 stalls and a maximum of 60 stalls 
as limits within which practice is likely to be confined, it is 
found, by re“olving 21,600 (minutes of are corresponding to 
360 degrees) into its prime factors, and making combinations 
of the same, that the total number of stalls in the full circle 
must be either 30, 32, 36, 40, 45, 48, 50, 54, or 60. 

Again, it is necessary to assume the center to center distance 
between door posts on the inner circle; this will usually be 
from 13 ft. to 14 ft.; there are so very few cases, in practice, 
outside of these limits that it is unnecessary to consider them; 
the 13 ft. spread is practicable with structural steel posts, and 
the 14 ft. spread may be necessary with timber posts; in any 
case it is well to make the working clearances through these 
track pit doors as liberal as possible, as doors warp, tracks 
settle, and engines lean, and combinations of these factors may 
wreck doors or cabs; on the other hand, the greater this door 
post spread, the greater the diameter (both inside and outside) 
of the roundhouse, and therefore it must be judiciously chosen. 

The Master Mechanics’ report of 1902 advised that the span 
should be 80 ft. and several roundhouses of that span were 
subsequently built in various parts of the country; the Lam- 
bert’s Point house of the Norfolk and Western, although built 
in 1891, had a span of 84 ft., and there has been a marked ten- 
dency to increase the span over the 80 ft. standard recom- 
mended in 1902; for instance the houses at Mason City, Ia. (C. 
& N. W.) and Chicago, Ill. (C. & N. W.), are of 84 ft. span, 
while those at Fairmont, Va. (B. & O.), Glenwood, Pa. (B. & 
O.), and Holloway, O. (B. & O0.), are of 91 ft. span, or approxi- 
mately 90 ft. from center to center of roof truss bearings, 
which appears to be the maximum so far attained. 

The cross section adopted will be influenced largely by the 
conception of economy which prevails in the minds of the 
officers having the deciding voice; if first cost is the prime 
consideration, a flat (or nearly flat) roof supported by posts, 
and with minimum head room, will probabiy be used; if oper- 
ating efficiency, and economy in handling and maintaining en- 

gines are the principal objects in view, posts will be eliminated 
and head room increased. 

Fig. 7 gives six cross sections from actual practice; it will 
be noticed that Moline has three posts, Collinwood and Rens- 
selear two, and Lambert’s Point one, while Fairmont and Mc- 
Kees’ Rocks have none; in all these designs the engines head 
out which may be accepted as standard practice; this gives 
maximum space at the machinery end of the engine where most 
of the repair and maintenance work is to be done; good light 
being very necessary, and good height contributing to good 
ventilation, it is logical to aim at construction which makes 
the outer circle wall higher than the inner circle wall, and 
which brings the peak of the roof over the general region of 
the smoke stack and the steam dome; this is accomplished at 
Lambert’s Point, Fairmont, and McKees’ Rocks. Compromise 
sections are found at Glenwood, Pa., and Holloway, O. (B. & O. 
points), wheré a section similar to Moline is used with the left 
hand post omitted, a deep truss being introduced between the 
outer wall and middle post, thus eliminating that particular 
post which would be most in the way of the repair men. In 
some Russian and French roundhouses the house and turn- 
tables are covered by a roof supported on arched trusses but 
this of course implies a full circle, and there are few such 
houses in this country. The Central Railway Club recom 
mended, through a committee report in 1900, that roundhouse 
roof trusses should always be made of timber, as metallic 
trusses cause moisture to condense and drip, but tiis recom- 
mendation is seldom followed. 

Overhead electric traveling cranes are being introduced in 
roundhouses; at Wilmington, Del. (P. R. R.) a new house has 
been put up with provisions for a crane runway to carry a 
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crane covering the outer portion of the span (the crane has not 
yet been installed, however); in this case smoke jacks can not 
be used, and some form of roof ventilator must be depended on 
to carry off the smoke; it is understood that at another Penn- 
sylvania roundhouse there will be a traveling crane over the 
inner segment, whicn arrangement will permit of the use of 
smoxe jacks as usual. The Baldwin Locomotive works have a 
new roundhouse at 27th st., Philadelphia, with a traveling 
crane in actual use. 

The length of the engine pits varies, but it will be noticed 
from Fig. 7 that 60 ft. is common practice. Ventilation can 
best be considered in connection with the cross section, and 
different arrangements will be seen in Fig. 7. Lambert’s Point 
is without smoke jacks, but has a continuous slatted peak ven- 
tilator which has been found to be very effective, and is well 
adapted to the mild climate of Virginia; Fairmont and Mc- 
Kees’ Rocks have both smoke jacks and peak ventilators on the 
same axis; Collinwood has smoke jacks with auxiliary ventila- 
tions through collars around them, and other places have 
various combinations of smoke jacks and special ventilators of 
var_ous types. 


and in their final report of 1902 made no mention of it what- 
ever. . 

Tables 19 and 20 give the essential engineering data for lay- 
ing out roundhouses of from 30 to 60 stalls (in the full circle) 
having inner door posts, either 13 ft. or 14 ft. centers, and 
having a span of either 80 ft., 85 ft., or 90 ft.; the diameters of 
the outer circles and the lengths of the outer chords for spans 
intermediate between 80 ft. and 85 ft., or between 85 ft. and 
90 ft. may be _ interpolated in either’ table. The 
extreme case would be a 60 stall house of 90 ft. span 
with door posts 14 ft. center to center, in which case 
the diameters would be, inner circle 267.5 ft., and outer circle 
447.5 ft. It will be noticed that all the values in the tables 
progressively increase, excepting only the lengths of the outer 
chord, which decrease, and cause a corresponding reduction of 
working space at and near the front ends of the engines; this 
fact should be borne in mind in selecting a standard round- 
house, and may account for the fact that full circles of 45, 48, 
and 50 are popular, although other considerations (such as the 
amount of land available) of course, have 3 large influence. © 
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FIG. 7.—SECTIONS OF SIX REPRESENTATIVE ROUNDHOUSES. 


Smoke jacks are made in various forms; either metal or 
wood, and, if metal, either of sheet iron or cast iron, either 
fixed or telescopic, and, latterly sometimes swinging, so that 
when dropped over the stack of the engine they may be with- 
drawn without damage to the smoke jack; wooden smoke jacks 
are usually given at least three coats of fire proof paint, and are 
put together with copper nails and brass screws; at Glenwood, 
Pa. (B. & O.), and McKees’ Rocks, Pa. (P. & L. E.) the cone 
bottom is replaced by a pyramidal part which, while only a 
little wider than the head of the stack, is elongated in the 
direction of the track (at McKees’ Rocks to about 14 ft.) so 
that the engine does not have to be placed with-its stack on the 
axial line of the smoke jack, but may stand several feet either 
way from a central position. In some cases smoke jacks are 
provided with dampers, to prevent down drafts of cold air, 
when the stall below is not occupied, but they are something 
extra to handle and of doubtful value. At the new roundhouse 
of the Baldwin Locomotive Works, where regular smoke jacks 
can not be used on account of overhead cranes, a special curved 
siphon pipe is dropped into position by the crane when it is de- 
sired to fire up an engine; the upper end of the pipe covers the 
top of the smoke jack and the lower end connects with an 
underground flue which leads off to a brick stack. The diffi- 
culty of the smoke jack problem is illustrated by the fact that 
the Master Mechanics’ Committee in their preliminary report 
of 1901 said that on this detail they were “unable to agree,” 


In many roundhouses fire walls are introduced dividing the 
house up into segments, and in one case at least (Sault Ste 
Marie, Canada) the entire structure is fire proof, the walls 
being of stone, the posts and beams of steel, and the roof of con- 
crete on expanded metal. A most essential point from an oper- 
ating standpoint is that tracks on opposite sides of the turn- 
table shall be absolutely in line with the turntable track when 
the turntable is in either of its two reversed positions. The 
actual number of stalls to be erected at a given roundhouse 
point is dependent on many operating conditions, and need not 
be considered here. At West Albany, N. Y. (N. Y. C.) there are 
two half roundhouses instead of a single full circle house; 
although this arrangement may have been necessitated by land 
limitations, yet it possesses several advantages from an oper- 
ating standpoint; the breakdown of a turntable can block in 
only half the engines, the engines in both houses are very ac. 
cessible to and at minimum distance from the machine sho; 
annex, which is in an intermediate T shape building, and 
finally additional tracks for standing engines on can be pro 
vided, radiating from the two turntables, so that the combina 
tion has the housing capacity of one full house, but the stand 
ing capacity of two full houses. 

Turntable diameters range from 70 ft. up, only one re 
corded installation since 1902 having the smaller diameter 0! 
65 ft.; on the other hand, at Moline, Ill. (C. R. I. & P.), the 
diameter is 75 ft. and at Fairmont, Va., Glenwood, Pa., an: 
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Holloway, O. (B. & O. points), it is 80 ft. The larger tables are 
revolved more easily on account of the longer leverage, give 
more latitude in balancing engines of different types and with 
different loads of water and coal in their tenders, and enable 
hostlers to move engines more freely and make better time in 
handling them. As frogs at the turntable pit edge are to be 
avoided where conditions permit, a column has been intro- 
duced in tables 19 and 20 to indicate the minimum possible 
diameters which can be used; the values are based on the 
use of 80-lb. rails (Am. Soc., C. E. section), with a minimum 
distance of % in. from base to base at edge of pit; it will be 
seen that frogs may be avoided by using a 70-ft. turntable with 
10 or less stalls in the full circle, or an 80-ft. turntable with 
45 or less. Sometimes the number of stalls (in the full circle) 
and the turntable diameter are so chosen as to permit of 
“nose” frogs, or frog points, which are not as objectionable as 
full frogs; such is the case at Moline, Ill. (C. R. I. & P.), wnere 
a 48 stall (in the full circle) house has a 75-ft. turntable. 

Drop pits are absolutly essential in every large round- 
house, and are very convenient and useful even in a small one; 
in the latter case the minimum requirement is a drop pit for 
engine truck wheeis, but a still better arrangement is a com- 
bination pit which will permit of dropping and withdrawing 
a pair of truck wheels, and will also permit of dropping, with- 
out withdrawing, a pair of driving wheels, so that a journal or 
a driving box may be examined; in larger houses separate drop 
pits for truck wheels and driving wheels are justified. The 
St. Louis & San Francisco have a form of continuous ring pit 


TABLES 19 AND 20.—DATA FOR ROUNDHOUSES. 


Diameters (in Feet.) Outer Chord (in Feet). 
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Table 19—With Door-Posts 13-Ft. Centers. 
30 12—0 51.81 124.40 284.40 294.40 304.40 29.73 30.77 31.82 
2 11—15 55.26 1382.70 292.70 302.70 312.70 28.69 29.67 30.65 
36 10—0O 62.14 149.20 309.20 319.20 329.20 26.95 27.82 28.69 
40 9—O 69.03 .165.70 325.70 335.70 345.70 25.56 26.34 27.12 
45. 8—0 77.65 186.40 346.40 356.40 366.40 24.17 24.86 25.56 
48 7—30 82.82 198.80 358.80 368.80 378.80 23.47 24.12 24.78 
50 T7—12 86.26 207.10 367.10 377.10 387.10 23.05 23.68 24.31 
54 6—40 93.16 223.60 383.60 393.60 403.60 22.30 22.89 23.47 
60 6—O 103.50 248.40 408.40 418.40 428.40 21.37 21.91 22.42 
Table 20—wWith Door-Posts 14-Ft. Centers. 

30 12—0 51.81 134.00 294.00 304.00 314.00 30.73 31.78 32.82 
82 11—15 55.26 142.80 302.80 312.80 322.80 29.68 30.66 31.64 
36 1 0—0O 62.14 160.60 320.60 330.60 340.60 27.94 28.81 29.68 
40 9—0O 69.03 178.40 338.40 348.40 358.40 26.55 27.34 28.12 
45 8—0 77.65 200.70 360.70 370.70 380.70 25.16 25.86 26.56 
48 7—30 82.82 214.10 374.10 384.10 394.10 24.47 25.12 25.78 
50 7—12 86.26 223.00 383.00 393.00 403.00 24.05 24.68 25.30 
54 6—40 93.16 240.80 400.80 410.80 420.80 23.30 23.89 24.47 
60 G6—O 103.50 267.50 427.50 487.50 447.50 22.37 22.90 23.42 


in some of their roundhouses so that a pair of truck wheels 
may be removed from any engine standing in the house; in 
maty places there are examples of drop-pit installations on a 
liberal scale, as, for instance, at Fairmont, Va. (B. & O.), 
where, in a 24 stall house there are drop pits for drivers under 
five tracks, and for truck wheels under two. Drop pits are 
usuaily rectilinear, in which case the pit can be at right 
angies to not more than one track, but at Elizabethport, N. J. 
(C. 2. R. of N. J.), and Dubois, Pa. (B. R. & P.), they are 


buill to an arc of a circle, and therefore cross all tracks at 
right angles. Drop pits have hitherto been usually equipped 
W.u. hydraulic hand-power lifts, but it is understood that the 


hew “lair Furnace, Pa., house of the P. R. R. is to have drop 
pits «* novel construction and fitted with electric lifts. 

The roundhouse floor should be hard and firm and non-ab- 
Sorbet; a wooden floor is comfortable to work on, but if 


prop’ ly maintained is very expensive in the long run; for a 
thor shly satisfactory floor a concrete base seems to be 
nece iry, but the wearing surface may be either cement or 
vitri“od brick, and if the latter either simply bedded in sand 
or fi: hed with tar. Between end of pit and entrance doors a 
flan: vay through the concrete can be nicely formed by put- 
vd rail on its side with its head against the web of the 
CK rail, 


Day lighting has been touched upon when considering the 


best form of cross section; night lighting is best accomplished 
by incandescent electric lights inside the house, and arc lights 
outside; a good arrangement of the inside lights is a ring of 
lights in the outer gangway always burning, and rows of lights 
down each bay to be turned on or off as needed; there should 
be plenty of sockets for portable lights either on posts or in 
pits or both. Heating by hot air from a fan is most satisfac- 
tory, especially if the dampers are so arranged that a large 
volume of hot air can be delivered under an engine in one pit 
and quickly thaw it out. 

In an up-to-date roundhouse complete piping systems are 
provided for steam, air, cold water, hot water (for washing), 
and blow off; the Master Mechanics’ committee recommended 
that the steam and air lines should be overhead, and all others 
in an annular pit. Duplex pumps yielding not less than 100-Ib. 
hose-nozzle pressure should be installed for washout purposes. 

Every large roundhouse should have, and most recent ones 
do haye, an annex in which are usually housed a machine shop, 
smith shop, engineer’s room, store house, oil house and power 
plant; the annex at Clinton, Ia. (C. & N. W.), for instance, is 
60 ft. by 140 ft., and at Glenwood, Pa. (B. & O.), is 70 ft. by 
131 ft. The oil house is, of course, often isolated. The outfit 
of tools generally considered essential for an active round- 
house snould include one small lathe (12 to 16 ins.), one large 
lathe (24 to 30 ins.), one good strong drill press (30 to 36 ins.), 
one bolt cutter, one shaper (stroke 24 ins. and up), possibly a 
planer (30 by 30 ins. at smallest), and a blacksmith forge; 
this list may be enlarged at very active points. 

The track approaches to a roundhouse are often a point of 
congestion, and their arrangement has been given much study 
in recent years; the essentials are separate tracks for incom- 
ing and outgoing engines, convenient facilities for supplying 
coal, sand, and water, and for removing ashes; the coal, sand 
and ash facilities should be on the incoming tracks, and the 
water facilities accessible from both incoming and outgoing 
tracks. The Pennsylvania is introducing inspection pits on 
roundhouse approach tracks, the idea being that if repairs are 
found necessary, material can be assembled, arrangements 
made in advance (while engine is still on the ash pit) and time 
saved. 

At the Union Station, St. Louis, owing to space restrictions, 
62 stalls are provided in three rectangular houses which are 
served by five transfer tables working in three pits; in such 
an arrangement there are no waste corners, but on the other 
hand the plant must be supplemented by a turntable or a Y 
on which to turn engines. 

(To be continued.) 





THe Rattroap Y. M. C. A.—The outlook for 1904 includes 
prospective buildings at two points in Ontario, one in Alabama, 
two in Arkansas, two in Indian Territory, one in Kansas, one 
in Maine, two in Massachusetts, two in Michigan, one in Mis- 
souri, one in New York, two in Utah, one in West Virginia. 
These buildings are to be erected with the co-operation of the 
railroad men and twenty railroad systems. In most cases the 
railroad appropriations have been made conditional upon a 
portion of the cost being secured in subscriptions from the 
men and their friends. At several of these points the buildings 
are now being erected. The growth of the Young Men’s Chris- 
tian Association is due, not only to the fact, that it has the 
hearty support and co-operation of the railroad corporations 
and their employees, but also very largely to the fact that the 
associations have always had the influence and practical 
co-operation of far-sighted, broad-minded and liberal Christian 
men. The work as organized and conducted, adapts itself to 
railroad men of every branch of service, and permits all of 
whatever belief to enjoy the benefits of membership. 





An international engineering congress will be organized by 
the American Society of Civil Engineers in connection with 
the World’s Fair at St. Louis. Information as to the member- 
ship and papers to be presented may be obtained from Mr. C. 
W. Hunt, secretary of the American Society of Civil Engineers, 
New York City. 
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AN IMPORTANT NEW TERMINAL -YARD LIGHTING 
AND POWER PLANT. 





WEEHAWKEN, N. J. 





. WEST SHORE RAILROAD. 





III. 





(Continued from page 92.) 





BOILER FEED AND BLOW-OFF PIPING. 





The care taken in the design at the Weehawken power plant, 
of these two very important features of the boiler equipment, 
the boiler feed and blow-off piping, makes them very interest- 
ing and worthy of note. The troublesome leakage at blow-off 
valves is carefully provided against and the possibility of 
shut down of any boiler due to lack of feed water supply will 
be eliminated by a duplicate system of feed piping. The ar- 
rangements of both the feed and the blow-off systems of 
piping are clearly shown in the two basement plans which are 
presented in this article. 

The boiler feed piping system is carried entirely in the 
basement just below the boiler room floor, extending above 
at points to connect with boiler feed pumps, economizers, feed 
water heater and boilers. The duplicate sources of water 
supply for the boiler feed pumps are shown at the southwest 
corner of the boiler room basement, where connections are 
made with the high and low pressure water mains of the 
city of Weehawken, N. J.; the duplicate suction connections, 
eac. of which is of 6 inch pipe, lead through Worthington 
water meters to the feed pumps. The pumps deliver through 
the feed water heater, in the boiler room, to the economizers, 
and from thence on to the duplicate 4 inch feed mains in the 
basement, from which the feed connections are made to the 
boilers. The feed connections to the boilers, which are made 
at the base of each of the three steam drums of each boiler, 
are clearly shown, together with other important connec- 
tions in the boiler feed system, in the inset supplement il- 
lustrating this power plant, which appeared in the preceding 
issue. 

The connections provided in the feed system are very flex- 
ibly arranged. Either the feed water heaters, or the economiz- 
er, may be by-passed, or both may be by-passed at once; in this 
way either one, or both of the feed pumps, may deliver either 
cold or heated water to the boilers through either leg of the 
duplicate system of feed piping. 
conveniently arranged so as to make these changes possible 
with the least amount of trouble. The entire feed system is 
piped with the “special full weight” grade of galvanized mild 
steel pipe~and is tested with the “high pressure” test of 400 
lbs. hydrostatic for 48 hours. Excessive pressure in the feed 
system, due to a delivery pipe from the pump becoming clogged, 
is prevented by a relief valve located in the delivery of each 
pump. 

Two boiler feed pumps are provided in duplicate, each of 
which is capable of feeding the entire equipment of boilers. 
The pumps are Worthington outside-packed-plunger pressure 
pumps with “pot” valves fitted to handle cold water; each has 
_ steam cylinders 12 ins. in diameter and water cylinders 71% 
ins. in diameter, with a common stroke of 10 ins. The ca- 
pacity of each pump is 22,000 gallons of water per hour de- 
livered against a pressure of 300 lbs., with a piston speed of 
not over 100 ft. per min. They are located conveniently 
for access in the open space on the boiler room floor adjacent 
to the base of the stack. The feed water neater is located di- 
rectly above the feed pumps upon a special steel platform, as 
shown in the boiler room view in the inset. It is a vertical 
Wainwright, closed tube type heater, having 300 sq. ft. of 
heating surface; the guarantee accompanying this heater is 
that it is capable of raising the temperature of 70,000 Ibs. of 
feed water per hour from 40 deg. F., to 100 deg. F., with 7,000 
Ibs. of exhaust steam at atmospheric pressure, 








The necessary valves are - 


The blow-off piping system includes not only the three 
blow-off connections from each boiler, but also one from each 
economizer and one from the feed water heater. All these 
deliver to a 4 inch blow-off main in the basement which leads 
to a special blow-off tank, of interesting design, which is for 
the purpose of allowing the vapor to collect and escape into the 
atmosphere. From this tank a 6 inch overflow line leads to the 
sewer. The blow-off connections from each boiler consist of 
tnree 21%4 inch asbestos-packed blow-off cocks at the mud drum, 
each of which is connected to the blow-off main through a 
2% inch Cadman angle blow-off valve. Thus each of the 
three separate connections are provided with two special valves, 
in series and located as close to each other as possible—the 
most approved practice for preventing destructive and annoy- 
ing leakages. The entire piping for the blow-off system is 
flange connected, and tested for high pressure service. An 
important feature of this piping system is that tees and crosses 
are used in place of elbow fittings at all points possible, blank 
flanges being applied on the vacant sides to permit ready access 
for cleaning out pipes. 

The blow-off tank, which is located in the basement imme- 
diately beneath the feed pumps, is a horizontal cylindrical tank, 
4 ft. in diameter and 11 ft. long, with convex heads in one 
piece, the test pressure designed for being 200 lbs. per sq. in. 
Two inlets on the top receive the blow-off connections from the 
boilers, etc., while a third connection, of 6-in. pipe, leads from 
the top of the tank out through the roof to discharge the vapors 
of the hot blow-off to the atmosphere. The overflow connec- 


‘tion, of 6-in. pipe leading to the sewer, is taken from the side 


of the tank so that the tank always remains about half full. 
STEAM PIPING. 

The arrangement of the main steam piping system is well 
shown in the plan and elevation views of the power house 
which were presented in the inset supplement to the preceeding 
issue. The system begins at the 10-in. automatic non-return, 
emergency and hand-stop valves on the manifold connections 
from the three superheaters of each boiler, and from these 
10-in. pipes lead through easy bends to the 12-in. longitudinal 
steam header, on the boiler room side of the division wall, 
from which the delivery connections are made to the engines 
and to the auxiliary steam piping system. The entire system is 
laid out with great care to provide for expansion, by bends and 
angles. The pipe used is the “special full weight” grade of 
lap-welded, mild-steel pipe, and the entire system was tested 
throughout with the high pressure test of 400 Ibs. hydrostatic 
for 48 hours continuously. 

The interesting feature of this steam piping is the arrange- 
ment of the main header and the provision for expansion. As 
shown in the plan and cross section views in the inset, the 
steam header is carried on a pipe gallery at the rear of the 
economizer setting, at a height of 19 ft. 6 ins. above the boile! 
room floor; where the gallery is interrupted by the base of the 
stack, the header is carried around it by a loop with double- 
elbow vertical off-set connections at each end, which make ex- 
cellent provision for expansion—this is best shown in section 
D-D in the inset. The header is arranged in sections, not on 
the loop system, but so as to permit individual connections be- 
tween adjacent boilers and engines; the entire header is broken 
up by stop valves into four sections, each of which sections con- 
nects with one boiler and one engine. This is a very flexible 
and convenient arrangement of the piping system, as in this 
way the equipment may be sectionalized into four practica!ly 
separate and individual power plants. 

The gallery supports for the header are carried partly by ‘he 
division wall and partly by rods from the roof trusses. ‘le 
header rests upon two 6-in 12%4-lb. I-beams running along ‘le 
outer edge, being fastened rigidly at the middle point of eh 
portion of the gallery and allowed to expand in either direct‘ 0. 
The provision for expansion at the intermediate points of » 'P 
port are shown in the detail of the roller bearing saddle, ¢ ch 
of which permits of about 6 ins. of free and easy movement. - !¢ 
pipe saddle is arranged to move upon three pipe rollers, :n4 
these in turn roll upon a smooth plate clamped to the I-beam 
base; the three pipe rolls are held together by a novel -'de 
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CROSS SECTION D-D THROUGH ENGINE ROOM, SHOWING ARRANGEMENT OF EXCITER UNITS, SWITCHBOARD GALLERY AND TRANSFORMER 
VAULT IN BASEMENT.—CROSS SECTION C-C THROUGH BOILER ROOM, SHOWING BLOW-OFF AND FEED PIPING. 
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“OUNDATION PLAN OF THE BASEMENT, SHOWING EXHAUST PIPING AND CONDENSING SYSTEM, AND ALSO BLOW-OFF TANK AND PIPING, 
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plate distance piece arrangement, as shown, which keeps them 
in place relative to each other. 

Each boiler connection has a 10-in. stop valve, not only at the 
boiler outlet, but also close to the header. The engine connec- 
tions are each also provided with two valves, one the engine 
throttle and the other the angle valve just above the header. 
This is an important provision to protect idle boilers or engines 
in case of leaky valves. The outer ends of the header are closed 
with blank flanges. As will be noted, all connections are made 
to the header at the top side, there being no openings from the 
lower side except the drain connections. The connecting pipes 
are all arranged with long radius bends to provide for expan- 
sion; the sharpest bends are those of 4-ft. radius, which lead 
from each section of the header to the auxiliary steam header 
in the basement near the exhaust header. 

Drainage is carefully provided for in the entire system of 
steam piping, as well as at the engines. Each section of the 
header has a “drop leg” of 12-in. pipe, with gauge glass, for 
condensation to collect in, which is connected to a steam trap 
for automatic drainage. The other steam pipes, including the 
auxiliary header, have at all points where water may collect 
drop legs, formed by tees opening downward and a section of 
the full size pipe extending down from it. In all cases the drop 
leg pockets extend down a distance of 24 ins. or more, in order 
to form a pocket of sufficient capacity to hold a considerable 
accumulation of condensation. Condensation is minimized 
throughout the entire plant, however, by non-conducting cover- 







































































DETAILS OF THE ROLLER BEARING 
EXPANSION, IN SUPPORTING THE MAIN STEAM HEADER. 


SADDLES USED TO PROVIDE FOR 
ings on all steam pipes, which are, in addition, re-covered with 
heavy canvas and painted. 

An auxiliary system of steam piping is interestingly arranged 
to supply steam to the pumps, stoker engines, exciter engines 
in the engine room, and condenser pumps in the basement. 
This auxiliary header, which is of 6 and 8-in. pipe in sections, 
extends through the engine room basement at the rear of the 
large exhaust header, as shown in the accompanying cross- 
section D-D, and the basement plan. It consists of two long 
sections of 8-in. pipe, each fed from the main steam header by 
the above mentioned 4-ft. radius bends, and the two joined to- 
gether at the middle by a long-radius bend of 6-in. pipe to pro- 
vide for expansion. 

The basement plan shows the details and arrangement of 
connections of this auxiliary header. There is a 4-in. branch 
leading from it to supply the pumps in the boiler room, and a 
6-in. “ring” connection, or loop, extends across the engine room 
basement to supply the exciter engines and condenser pumps. 
There are also auxiliary connections to the low-pressure cylin- 
der of each of the large engines, so that in case of starting or 
emergency, they can be operated from that cylinder. The aux- 
iliary header is also divided into two sections by a stop valve, 
to provide against complete shut down in case of accident. 

THE ENGINES. 

The engine equipment consists of two 1,200-h.p. and two 650- 

h.p. compound condensing Corliss engines, direct-connected to 





3-phase alternating-current generators of 750 and 400 kws. 
capacity, respectively. The engines are of the heavy duty cross- 
compound type, with receiver, and have the generators located 
between the cranks; they were built by the Westinghouse Ma- 
chine Company, to the new and improved horizontal Corliss 
design recently perfected and introduced upon the market by 
them. They are designed to operate at a throttle steam pres- 
sure of 140 lbs., with 500 degs. F., total heat, and at an exhaust 
vacuum of 25 ins. 

The engines are designed with particular care, in reference 
to the parallel operation of the generators; they all have sim- 
ilar characteristics of speed regulation, so that the power de- 
livered is proportional to the load, and there is no tendency to 
periodic transfer, or surging, of the load from one engine to 
another. .wey are further guaranteed to not vary in speed 
in one revolution so much as to allow the generator, when 
delivering from no load to full load, to advance ahead or fall 
behind, a machine running at absolutely constant speed of 
the same number of revolutions per minute by more than .15 
of 1 deg. The speed of any of the engines can be changed 
from the switchboard by an electric speed-changing attachment 
to the governor; this permits slight changes of speed while 
the engines are running, and thus facilitates the synchronizing 
of alternators or the changing of the load carried by any en- 
gine. 

The important dimensions of the 1,200-h.p. engines are pre- 
sented in the following table: 


Diameter Of Bigh Pressure GYURGSE. <2... ccc ccc ccccecsccses 24 ims. 
Diamoter Gf 16W Pressure CHUMNAEL... occas cc ccccsececcececvses 48 ins. 
EE OI, ge Sic cicadas ae dc wikia Mad euleee deen keene een 48 ins 
ee, “OS EE I ea «aly 6nd awh cepa eaaee 94 rev. per min. 
RaOreepower, TGieRteG, “MOPMIR ..6 occ oie kc ccaccccscoveseces 1,200 h.p. 
Cut off, high pressure cylinder, normal..............e6. 26 per cent. 
Cut OF, low PTOssure cyNGSr, NOTMAl..... 2c cvcccccseecs 37 per cent. 
Cut off, high pressure cylinder, maximum.............. 75 per cent. 
ee ee ge ee POP PC CUTE CCT RTT Oe ToT 21 ins. 
EREOURE OF CORE BRT, DORTIES, 6 i ic cc ces ceeneeesecesivas 18 ins. 
ee ee re re re 5 ins. 
OE NRO ee 6 60s 8s awe ee iwian 22 ins. long by 11 ins. wide 
TT eee re rT cr rrr Tere 9 ins.; diameter 8 ins. 
ED ON on cokes oceuns éeeedenedae die 9 ins.; diameter 9 ins. 
DERG WORNIE. TONER, 6b dais ccswececcdeweae 36 ins.; diameter 18 ins. 
Lome: OE CORTECLINS TOGR, ©. 10 Cie onc cccctiececnssaicsécus 132 ims. 
Diameter of connecting rods, at center.......sccscccesccece 6 ins. 
TC RP ee rr eC reer er ee er ee 216 ins. 
i eee rere rrr ere er 7 ins. 
co EO eT rere ere rer ee rr er 60,000 Ibs. 
es | ae ss ooh theca 0s twdaweeeeseaeonee 12 ins. 
pe, A. eer are eer er 24 ins. 
ee ge | ere eee er Tr ereer rer eer ere Te 8 ins. 
SPOON “OE ROE GRU. VRIVOs 6.6 o6c cs cece bceteeeccéaviens 8 ins. 
ee Oe SS, rai tékdes den ceeeee cena swtes 33 ft. 6 ins. 
i | a ee re ere 27 ft. 
Seen er N,N EEE. 5k baba ede 0s dcree ease 040s) 660 Quem 12 ft. 
Total weight of engine, Complete. ...vcccccscccccceseseve 280,000 Ibs. 


The principal dimensions of the 650-h.p. engines, which are 
of similar design, are also presented in the following table: 


Dinmeter of high pressure CHMUMGE?. ... 000.00 ccvccscccccceusvs 20 ins 
ammeter Of 1OW PPOUUETS CTO. oo is ccc cccivcccssaeten 40 ins. 
Rr er ere ee are re ee ee 42 ins. 
nt, MUNINRINE NII OI so 2a 55K 5'a a nsw oa dealer aim 120 rev. per min. 
BENS EE: CE. “THIEN so nocd vee ccakew xe seaeowewa® 648 h.p. 
te ere eer ra ae 17 ins. 
PPPOE CORE BEL. WNUNING. ons ccc cesses secevdveaeweseees 15 ins 
Ce ee ee er rere re 4¥% ins. 
Se ene length, 7% ins.; diameter, 6% ins. 
Co EES gar nee length, 7% ins.; diameter, 7% ins. 
SN CN ee ee ce on ae pate length, 30 ins.; diameter, 15 ins. 
Length of connecting rods, center to center...’.......eeeee08 115% ins. 
Diameter of connecting rods at center... cccccccccccccccccee 5 ins. 
Lo ge ae err err rrr ree ror ere er 180 ins. 
ee a Ce OE OMNI, Secs sess endear eb eneeentandecmed 14 ins. 
ee ee I nec cd eas sabeddeuk si ckckicesenava 40,000 Ibs. 
Thickness of piston, high-pressure cylinder.............e.ceec08 10 ins. 
Thickness of piston, low-pressure cylinder............e..eee008 20 ins. 
Se ee Pere ee rere ero 7 ins. 
ere 14 ins. 
Se Oe I SN Reino 66.5056 baa sk 68 ew Oe RE Ew ESOS 28 ft. 8 ins. 
ee i I OE, inno 0s 65.0046 6ba 55 ws oe dee nae eee eee 21 ft. 


ge ee eee ere ee ys er eee 0 ft. 
‘Total weilgmt Of GUmiNe, COMMING... <.5cc coca vs 500004 K0s0s8 195,000 Ibs. 


The governors of all the main engines are of the fly-ball type, 
and control the cut-off in both high and low pressure cylinders. 
They are of the safety type, so arranged that if any part fails 
or becomes disconnected, the steam is shut off so that de- 
structive racing is not possible. The speed control effected is 
such that the speed variation does not exceed 2 per cent. for a 
5-lb. change in steam pressure above or below normal, and 3 
per cent. when full rated load is instantly thrown on or off. In 
addition to the safety feature of the governor the engines are 
equipped with safety stop regulators and stop valves, which 
are arranged to automatically shut off the steam supply in case 
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PLAN SHOWING BOILER FEED-WATER PIPING, AND AUXILIARY STEA M 


the engine’s speed increases more than 5 revolutions above 
hormal. 


engines operating the exciters are 90-h.p. vertical cross- 
Compound, non-condensing engines, and are of the standard 


The 


type built by the Westinghouse Machine Company. Each of 
the two is direct-connected to a 50-kw. direct-current exciter 
(ynaiio, and operates at the same initial steam pressure and 
i. at as the larger engines. These engines are also care- 
Uully 4 


‘signed for the same speed regulation, the maximum 
variation between no load and full load being within 2% per 
cent. The usual centrifugal type of shaft governor af the 
Westinchouse standard is used on these engines. 





PIPING SYSTEM (PLAN AND PART ELEVATION) IN BASEMENTS. 


The important dimensions of these engines are presented in 
the foHowing table: 


Diameter of cylinders..... High-pressure, 10 ins.; low-pressure, 18 ins. 
RR A aa bc ti o08 Kt aes bn dbs Ox de aaele ge eee 0 ins. 
ee eae re re 320 rev. per min. 
Erevee-pewer. 1mGsONtGG, MOSHER)... 2.0 ook hecidaduciscceciecesd cama 

Ce I aan ib wiles ks adana Secure werdeXacsond oan 45 per cent. 
ee ee eee Pee ee ro 85 per cent. 
Didmeter Gf GLAME-GNAT, COME. 05 oo s siccicciaseanwnceccusewen 4% ins. 
Dinmeter of: cramie-ehatt, DOGrEMGe... ..c 6.c covciccdeccandcctwecna 4% ins. 
WN 65 kis oa a bapdanok ee cou Length, 5 ins.; diameter, 2% ins. 
COT eet cle Ridden een Length, 5 ins.; diameter, 4% ins. 
WERE ORE I ia eriiscs es sc ceccess Length, 12% ins.; diameter, 4%ins. 
SiN Ot ONION Sk. 6. ot. c00 0c acne wemeeass ageaeeaneeee 2 ins. 
ee | SCTE ORT CUTER CELE CR 1,600 Ibs. 
Dihemnater of Bie GUI RBOR. gc 6c cic asiacddcawenecaeamalaad ins. 
Diameter’ Of Wine GGIIOWHIUS . cnc ccc ccc ccsccvevscesepena 6 ins. 
Flee? - Space Gf CRGIMGs . ccc ccc sce cececese 11 ft. 8 ins. x 4 ft. 6% ins. 


Total weight of engine, complete..............cccecccccere 16,500 Ibs. 





eRe 








128 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 








The design and construction of the engines of this plant are 
the best possible, according to our latest modern practice. The 
cylinders of all the engines are designed to permit two re- 
borings, and their construction carefully provides for ex- 


pansion and contraction. Metallic rod packings are used 
throughout and each cylinder is covered with magnesia non- 
conducting covering and lagged with polished sheet iron lag- 
ging, with polished corner strips. The cylinders are each pro- 
vided with special water relief, or snifting, valves, and are 
drilled and-tapped at each end for indicator connections. 

The oiling system and its piping is very complete. Each 
engine has a complete automatic closed oiling system, in addi- 
tion to the Michigan triple sight-feed lubricators, and 3-in. hand 
cylinder oil pumps upon each cylinder. The oil system consists 
of a complete set of drip pans and return pipes which collect 
and lead the used oil back through an oil filter and purifyer 
to a 150-gal. return tank, from which itis pumped by a steam oil 
pump to an elevated 150-gal. supply tank. From the latter 
tank a very complete piping system leads to the various sight 
feed oil reservoirs and to all other parts of each engine which 
require lubrication. 

EXHAUST SYSTEM AND CONDENSERS. 

The exhaust piping of this plant is divided into two systems, 
one of whici takes care of the exhaust from the exciter engines, 
the condenser pumps, and the boiler feed pumps, and delivers 
it to the atmosphere through the feed water heater for heating 
feed water. The other system takes the exhaust from the main 
engines and delivers it to the condenser; this system is shown 
in the basement foundation plan, shown herewith. This main 
exhaust consists of two sections, one of 20-in. and the other of 
30-in. cast iron pipe, and leads horizontally through the engine 
room basement to the condenser connection outside the south 
end of the building. 

The condenser, which is of the barometric, central-jet type, 
is located outside the south end of the power house, elevated 
over the hot well, and is directly connected to a 30 x 20 x 20 x 
24-in. cross in the exhaust pipe riser, on the top side of which 
cross is the 24-in. atmospheric relief valve, for creating an open 
air exhaust in case of failure of the condenser system. The 
condenser has two cast iron cones or condensing chambers, each 
flanged for a 20-in. exhaust connection, and it also has a 10-in. 
cold water injection connection. A dry air connection is pro- 
vided and a 10-in, tail pipe extends down from the condenser 
chamber to the hot well. 

The circulating water for the condenser injection is furnished 
by two steam-driven centrifugal pumps in the basement, which 
take their suction through special strainers and foot valves 
from an intake well receiving water from the Hudson River. 
The suction connections are 12-in. and the delivery 10-in. pipe, 
which lead to the injection nozzle of the condenser. A dry 
vacuum pump is also provided to remove accumulated air from 
beneath the condensing cones and thus prevent breaking the 
vacuum. 

The capacity of this condensing outfit is such as to be able 
to take care of a total of 55,000 lbs. of exhaust steam and main- 
tain vacuum, when the generators are running at full rated 
load. The combined capacity of the circulating pumps is suffi- 
cient for condensing all the steam at 150 per cent. of the rated 
load. The vacuum at the various loads for which the con- 
densing system is designed is guaranteed as follows: Three- 
quarter load, 27 ins.; full load, 26 ins.; 50 per cent. overload, 
25 ins. The overflow and all other piping is carefully arranged 
to prevent flooding the steam cylinders in any case. 


ENGINE ROOM CRANE. 

The engine room is provided with a 20-ton single-trolley 
traveling crane, of 50-ft. span, which was furnished by the 
Alfred Box Company, Philadelphia, Pa. The bridge, trolley and 
hoist movements are all operated by hand power from a sus- 
pended platform from the bridge. The bridge girders are of 
plate girder construction and so designed that no portion re- 
ceives a maximum stress of over 12,000 lbs. per sq. in. of sec- 





tion under full load. The principal dimensions of this crane 
are given below: 
Span, center to center of bridge truck wheels..........+-+-++eee- 50 ft. 


Wheel base of bridge truck wheels...........cccccccccccccevece 9 ft 
Distance, center to center of bridge girders..........eeeeeeeeeves 5 ft. 
SEITE, EUR, carla Ginw.dte'c ove sia Seca e'e ere CPUS StOe RaW eas eee +4 Se OS OS 30 ft. 
EE WE COINO Brine 6.0.0.6 Baise bro cers SEO eee ee ee nee ebene 4% ft. 
TMOUOT GE DOU TONGes 0.5 cee Sass wedabsndrecsvcenes en earns ae in. 
ge a ere rT ee cee Ta re Te ee Oe 20 tons 








COMMERCIAL VALUE OF ECONOMIZERS. 

In a paper read before the Philadelphia Foundrymen’s As- 
sociation, Mr. A. H. Blackburn said: 

“From our records we find that the average life of a well 
built economizer is from 15 to 20 years, with ordinary care 
and attention, and therefore it is a conservative basis to al- 
low a 6 per cent. depreciation. From records of a number of 
large plants the cost of maintenance and repairs has not ex- 
ceeded 1 per cent., but to be on the safe side allow 2 per cent. 

“The value of an economizer varies in proportion to the 
cost of fuel and the heating value of that fuel, and the cost 
of installation varies according to the designs and conditions 
of each particular plant. Taking the average manufacturing 
plant, and estimating saving of 10 per cent. in the total fuel 
consumed during the year, working 300 days during the year 
and ten hours per day, the economizer will show the follow- 


ing gross return on the investment: ' 
Per cent. 

With coal at $5.00 a net ton.......... er ree oo ak 
With coal at £00’ a net GOi. 6c... cdc Sarena wenieard 38.5 
With coal at 3.50 a net ton........... acenéuaiouietawaldeess 33.7 
With coel at 3:00 8 T16t GOR... ccc ccoscs iam ela oem 28.9 
MV CU CORI GE. SGU OG OGE TODS 6s cis hon eb seek cease ees 24. 
With coal at 200 @ NOt TOD. ccccccceweee Terre eT 19.2 


“Subtracting from this gross return per annum on the 
investment the cost of depreciation, maintenance and repairs, 
with coal at a cost of $2 per ton delivered in the boiler house, 
the economizer pays a good return on the investment. If a 
plant works 20 hours out of the 24, as a number of manu- 
facturing plants do, the return doubles up. This estimate only 
takes into consideration the saving of fuel, to which should 
justly be added the gain from the other advantages mentioned 
in the first part of this paper. 

“In the above estimate I have only considered the average 
boiler plant, taking a conservative estimate of 10 per cent. 
saving, but where hot furnace and other gases are available 
a much larger saving is being made.” 





MACHINERY ORDERS FOR RAILROAD SHOPS. 





Further purchases of fair sized lots of machine tools by some of 
the railroad companies have served to make more apparent the im 
provement in the machinery trade, which has become noticeable 
during the last few weeks. These orders, coupled with the smaller 
bookings, make up a fair week’s business. Conditions generall) 
are brightening, and throughout Liberty street a more confident 
feeling prevails toward the near future. The next week, it is said, 
will bring forth some good contracts, among which is mentioned au 
important lot of machine tools aggregating more than $50,000 in 
value. 

The Delaware & Hudson Railroad Company have placed an order 
with the Niles-Bement-Pond Company, New York, for about $60,0U0 
worth of machine tools for their shops at Green Island, N. Y. This 
order was placed against the list which they issued some time az», 
calling for upward of $75,000 worth of tools for their shops, in- 
cluding those at Oneonta, N. Y., and Carbondale, Pa., so that, while 
the company may not contemplate buying further at present, there 
is probably some $10,000 or $15,000 worth of tools yet to be pu'- 
chased. 

The Southern Pacific Railroad Company have closed for a fit 
sized lot of tools for installation at Reno, Nev., where they hive 
recently completed the erection of new shops. The transact.» 
has aroused considerable interest in Liberty street, where it is 
rumored that the entire order was placed with Manning, Maxv.:!! 
& Moore. 

These orders with many others for other than railroad compa! ’s 
are recorded in the Jron Age in connection with the general 1.:- 
chinery market. 
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THE APPLICATION OF INDIVIDUAL MOTOR-DRIVES 
TO OLD MACHINE TOOLS. 


McKees Rocks SHops.—PITTSBURGH AND LAKE ERIE RAILROAD. 





BY R. V. WRIGHT, MECHANICAL ENGINEER. 





IX. 


THE 72-INCH WHEEL LATHE. 





In this article the discussion of the motor equipments for 
lathes at the McKees Rocks shops will be concluded by a de- 
scription of the motor-driving application to the 72-inch Niles 
driving wheel lathe which had been used at the old shops. 
The engravings, Figs. 44 and 45, illustrate this old lathe as 
thus equipped with the Crocker-Wheeler multiple-voltage sys- 
tem for variable speed driving. This drive involves the im- 
portant point of difference from the other drives previously 


discussed in this series, in that here a back-geared type of 
motor is used. 














Vid. 44.—VIEW OF THE WHEEL LATHE AT THE MCKEES BOCKS SHOPS, 
AS CHANGED FOR THE INDIVIDUAL DRIVE. 


Crocker-Wheeler 25-H.P. Back-Geared Motor , 


develops 25 h.p. at 240 volts, is used to drive this tool, in con- 
nection with a type 80-M. F.-21 controller, for obtaining the 
variable speeds available with the multiple-voltage system. 

Referring to Fig. 45 it will be noted that the controller is 
placed on its side, on the floor, and that it is operated through 
a long extension shaft which is coupled to it and can be turned 
from either one of two handles. The extension shaft is car- 
ried underneath the projecting part of the bed casting and is 
entirely out of the way of the operator. One controller handle 
is placed near each face plate, as shown in-view; this ar- 
rangement is very convenient when hard spots appear on one 
of the tires and it is necessary for the operator to slow up or 
stop, as a handle is always within easy reaching distance. 
The vertical castiron brackets, each of which supports the ex- 
tension shaft and carries a vertical shaft upon which is the 
hand wheel, is fastened to the floor by means of lag screws and 
is designed with a view to stiffness. It is similar in general 
design to the vertical controller hand-wheel bracket which was 
used upon the large Niles lathe and described in Article IV 
of this series (see page 410, of Nov. 1903). 

The arrangement of the step pulley, gearing, etc., for the 
drive, as used when the tool was belt driven, is shown by one 
of the diagrams in Fig. 46; when it was acsirec to true up 
journals, the lock plate, which was feathered to the shaft upon 
which the speed cone runs, was locked to the cone and gear 5 
was moved over out of mesh with gear 6, so that the lace 
plate was driven through gears 7 and 8. When tires or wheel 
centres were turned, the lock plate at the end of the cone was 
unlatched and gear 5 was thrown in mesh with gear 6, thus 
allowing the face plate to be driven by gears 1-2x3—4x5-6. 

The other diagram in Fig 46 shows the arrangement of 
gearing that was designed for the motor drive. The plate 
which was used for locking the speed cone to the shaft with 
the belt drive was retained, and a sleeve was designed to re- 
place the cone and to carry gears D and E; the sleeve was ds- 
signed so that the lock plate could be locked to it at will. In 
order to keep the proper ratio between the.two runs of gearing 
with the motor drive it was necessary to replace gears 1 and 2 
by the new gears E and F. 

The reduction of speed from the motor to the sleeve which 
replaced the belt cone was so great, the power to be trans- 
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G. 45.—DETAILS OF APPLICATION OF INDIVIDUAL MOTOR-DRIVING 


TO THE 72-INCH NILES DRIVING WHEEL LATHE.—CROCKER-WHEELER 


MULTIPLE-VOLTAGE SYSTEM. 


| plate bed, which is supported by two long castiron 
ks resting upon two 8-inch channel irons, as shown in 
end view. The rear channel rests upon two brackets which 
part of the frame of the tool and which formerly carried 
quartering attachment—this attachment was done away 
‘1 as it had been found desirable to confine this work to a 
ial tool provided for the purpose. The channels which 
ort the motor are well braced by wrought-iron straps, as 
S own. A Crocker-Wheeler type 25I. L.S. C.M. motor, which 


‘he motor, as applied in this case, is carried upon a %-inch 
| 


Se ee ee 


mitted was so heavy and the diameter of the large chain 
sprocket was so limited by the shape of the frame of the tool, 
that a silent chain to make the necessary reduction would 
have to be of a comparatively small pitch and be very wide. 
It was found that by introducing another shaft between the 
motor and the sleeve, or rather by using a back-geared motor, 
the reduction could be made by gearing at considerably less 
expense than by the use of a silent chain, and this was done, 
as shown. 

The shaft which carried the arms for operating the feed 
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mechanism was formerly supported by hangers, fastened to 
the roof trusses of the shop building; it is now attached to the 
tool frame by means of wrought-iron braces, as shown. On 
account of the increased distance necessary between bearings 
it was necessary to provide a heavier shaft than was used 
before. This shaft is less than eight feet from the floor and 
is placed far enough in front of the centre of the face plates 
so as not to interfere with placing the wheels in the tool with 
the traveling crane. The reciprocating motion is transmitted 
to the feed shaft from a gear which meshes with another gear 
on the end of the main spindle; a rod of %-inch pipe with a 
special casting on each end, is eccentrically pivoted to this 
gear and thus causes the feed shaft to rock by means of the 
lever at the end. 

An interesting study is afforded by use of the diagram 


23 H.P. Motor 
\. (Back Geared) 
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FIG. 46.—DIAGRAMS OF THE OLD AND NEW ARRANGEMENTS OF THE 
GEARING IN THE DRIVE OF THE NILES DRIVING WHEEL LATHE, 
SHOWING CHANGES NECESSARY FOR THE MOTOR DRIVE, 


shown in Fig. 47; the point at which the controller handle 
should be set for any cutting speed, on a given diameter within 
the limits of the tool, can readily be found from it. The 
horsepower which the motor is capable of exerting, at the dif- 
ferent points without overloading, is also shown. 

Between 80 and 90 per cent of the locomotives on the Pitts- 
burgh and Lake Erie are equipped with 44-inch wheel centres 
and the diameters of the greater portion of the tires that will 
be turned will therefore vary from about 7-ins. to 5l-ins. in 
diameter, depending on how much they are worn. With high- 
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FIG. 47.—SPECIAL CUTTING SPEED DIAGRAM—NILES WHEEL LATHE, 


THIS SHOWS THE CONTROLLER POINT WHICH WILL DRIVE WORK 
OF ANY DIAMETER AT ANY DESIRED CUTTING SPEED. 


speed tool steels the tires should be turned at from 18 to 25 
feet per minute. 

The motor was applied so that its maximum power should 
be available when tires of about 50 ins. in diameter are turned 
at a cutting speed of 25 feet per minute. For instance, it will 
be noted by referring to Fig. 47 and following the diagonal 
which passes nearest to the intersection of the abscissa from 
50-ins. diameter and the ordinate from 25-ft. cutting speed that 
the controller should be set on point 18 and that at this point 
the motor develops its full rated power, namely 25 h.p. 











EDITORIAL CORRESPONDENCE. 





IMPRESSIONS OF FOREIGN RAILROAD PRACTICE. 





(Continued from Page 85.) 





Giascow, December 12, 1903. 

At a particularly busy junction near London 1,200 trains pass 
daily. If locomotives operating past this point are not kept 
in the pink of condition, such service would be impossible. 
This matter of maintaining locomotives in England has so 
deeply impressed the writer that he may be excused for repeti- 
tionin commenting upon it. Naturally one tries to secure figures 
for comparison, but this is difficult. It seems to be the gen- 
eral rule for managers to expect perfect locomotive service 
and every breakdown or failure of any kind to make time is 
carefully gone into and equally carefully reported upon always 
to the manager and generally to the directors. At the bottom 
of this remarkable service lies the fact that if the locomotive 
superintendent is not sufficiently supplied with engines, so that 
he can be sure of plenty. of time for work upon them at ter- 
minals, he at once supplies the deficiency and is given plenty 
of authority to do so. He builds engines when he needs them. 

The perfection of painting and attractive appearance of 
locomotives is found in England. This must strike the ob 
server as being carried too far. In fact the.time and labor 
cost is great and we could not hold engines from 10 to 14 days 
in a specially provided locomotive paint shop, yet it will not 
do to brush aside this practice as entirely foolish and extrava- 


gant. It may be carried to an extreme and care in design, 
which leaves no corners in which dirt may collect, may cost 
something in the drafting room and in the shop, but the con- 
clusion is unavoidable that these matters exert an important 
influence in the performance of the engines. One thing is 
positively certain—English railroad men know how to get 
the best work out of a locomotive and they also know how to 
keep it in condition for doing so. In this they are far ahead 
of the continental railroad men,and theyare far and away ahead 
of us. The engines are kept up even if the stockholders wait 
a little for some of their dividends. One locomotive superin- 
tendent told the astonishing story of only four engine failures 
in the month of November last. He included all delays of 2 
minutes and over which could be chargeable in any way to the 
locomotive. He was asked to repeat the statement and did 
so, showing that he fully understood the question. This road 
operates 830 locomotives. This officer says that it does not 
cost him anything to keep up his engines because delays would 
incur very heavy expense. 

A parliamentary regulation which is rather carefully en- 
forced by the board of trade limits the working day of en- 
ginemen to 10 hours. All cases of overtime must be officially 
reported, and this tends to keep them down to the lowest pos- 
sible limits. Some of the most progressive men are introduc- 
ing “double crewing,” but there is little of it done and it is 
proper to say that the locomotives generally rest when the 
men rest which allows from 10 to 12 hours for any necessary 
work. Even the engines making the largest mileage are in the 
“running sheds” at least four hours daily. As there is very 
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little trouble with flues, this gives time for everything needing 
looking after. 

The “lick and promise” repairs of the American roundhouse 
are unknown here. Punctuality and economy being required 
of the engineers, the roads cannot in fairness neglect anything 
which will tend to help the men to make records. English of- 
ficials regard pooling with “holy horror” and plainly say so. 
They cannot understand how we do it, and characterize it as 
impossible. These people do not send a locomotive out to take 
its train when half the working parts are gone. It is to be re- 
gretted that American managers do not come over here and see 
what an important thing it is to maintain locomotives. With 
ihe Englishman this is not sentiment at all, but pure business 
and it would be worth while for an American road to try, the 
policy to learn whether or not it pays. 

Attempts to get figures for mileage per engine failure were 
not generally successful because few locomotive superinten- 
dents could give me the figures and only one of those who gave 
them was willing to have them printed. 


comparisons to be made between their work and that of their 
neighbors. Figures are usually given in pounds of coal per 
mile. The methods of keeping the records, however, do not 
admit of making positive statements with confidence. People 
over here are not yet educated to the importance of the ton 
mile as a unit of measurement, and a very well known locomo- 
tive superintendent spoke sneeringly of this unit, saying that 
he took no stock in it whatever. The real reason is that the 
light loads of freight trains would make no showing at all in 
tons. Again, when freight service is habitually conducted at 
speeds of 35 and 40 miles per hour to keep it out of the way 
of a large number of fast express trains, the speed, as well as 
the tonnage, becomes an important item. The statement that 
the most progressive locomotive superintendent in England 
is cherishing the hope of eventually hauling 1,000 ton trains 
on a road which is positively a “billiard table grade” all the 
way, is perhaps enough to say of the freight service. It is 
interesting to be told that engines capable of hauling 1,000 
ton trains are too heavy for present bridge construction and 
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NEW SIX COUPLED PASSENGER LOCOMOTIVE.—CALEDONIAN RAILWAY. 


Most (but not all) of these officials are very “canny” about 
giving figures concerning their practice. They make a serious 
mistake in thinking that they ought to conceal their work 
and methods from their competitors. 

| may say that I did not see a single passenger engine haul- 
ing its train with any leakage of steam about the valve or 
piston rods. 

flue troubles, such as we have, appear to be unknown here. 
The water is not very much better than ours, but of course, 
the work done is very much lighter. That done by the largest 
passenger engines, however, is sufficient to start the flues, if it 
were not prevented. Brick arches in the fireboxes are the 
rule here and they are very carefully kept in condition. 
Another good device in the firebox is a deflector over the door 
Which, besides contributing to economy of fuel consumption 
and reduction of smoke, serves to prevent cold air from strik- 
ing the tube ends when the firedoor is opened. This deflector 
sometimes is the door itself, opening inwardly and directing 
the incoming air down upon the fire, or it may be an inverted 
trough of sheet steel, secured over the door, and reaching per- 
hap. about two feet into the firebox. In either case the air 
is L:evented from passing directly against the tube ends. 

© : many of the roads the firebox ends of the flues are not 
| over at ail and on others, as previously mentioned, only 
the ower rows are so treated. 
ex, cded and taper ferrules are driven into the ends of the 
tu! inside the ends, with the end of the ferrule left pro- 


= 


jec. ¢ far enough from the end of the tube toward the fire, 
to tect the tube itself from the intense heat. The tube 
sh are always of copper, the tubes sometimes of brass and 


SO mes of steel and the ferrules are of steel. 

( parisons of the performance of locomotives of two coun- 
tric: ore difficult to draw, especially when the people, either do 
not .ow exactly what their engines are doing or do not wish 


In all cases the tubes are well’ 


also that in at least one case the largest passenger engine 
which is a fine new design must be disconnected from the 
tender in order to turn it at the terminals. This appears to 
be small scale railroading, but nevertheless it is surprising to 
know what a ton of coal will do here in these small engines. 

On the Caledonian Railway, Mr. McIntosh has built two beau- 
tiful 4 6-0 passenger engines. These are certainly among the 
most powerful passenger locomotives in Great Britain. Be- 
cause of the work they are doing the leading dimensions are 
presented in the accompanying table: 


CALEDONIAN RAILWAY 4—6—0 PASSENGER LOCOMOTIVE. 


We Gl IE ad Co nvenckcndoacaecddedeusaudadewed 123,440 Ibs. 
Ol CNS te cace dd eewedesonqeheeeeeetia 163,400 Ibs. 
CE ctiateuleectdeneeese ce cesacaaweenaddorwhs 21 by 26 ins, 
See We CIS 64s Kees cedcodedcuaseedudecceds.dewenu 78 ins. 
ee, OE ES 6 ce cdnaedondsecewekéuenenadeees 8 ft. 6 ins. 
Pe eR ctaweceneceneeacieedadamedan 17 ft. 414 ins. 
es, Ge I oi ck werdweecddeeneeadeenwee eemeeue 60 ins, 
i oe cea eb ak de oedweaweaeeennbadan 102 by 48 ins. 
Firebox, depth from center of boiler, front.........cceccccccees ins. 
Firebox, depth from center of boiler, back...........ccceceeee: 45 ins, 
I MII 60h 4G: ot kiedle ceetededdtneeedcehenaen ane el 270 
We McA eesheceadancece ctvaeeoangaaaaaenemeeen 17 ft. 3 ins. 
Pe GL dd kd'd suk de denienceqewicececeundeaeneel 1% ins, 

- “4 Bt ehkbeecdadenkdakaediearedaemeaeel 2% ins, 
I I Sa i. 6 eh ren ciienduoa cand écaounawena 2,255 sq. ft. 
ee GE Ss kc cccetcccdceddsdceusescescecewane 145 sq. ft. 
WeOmee GUTENOD, GUGM s occ ck cccccccccecesedsvceccecaces 2,400 sq. ft. 
CN I 6 6 6 6:0: 6'8.6:5:6.0.6005 e460 45de6eedbdneuaceeeeetares sq. ft. 
TRE SUID oid 6 dik bid hccccdccecosscsstincvceceusegeunaas 200 Ibs. 
WING DONO web caeckccdconteuneed stdddineseawameean 22,050 Ibs. 
Teme CUE GUNN oo 6 6 bc chcdctctvccncudcededucdenene 5,000 gals. 


This engine is interesting also, because Mr. McIntosh con- 
siders it the limit in the matter of size and capacity, in the 
simple engine and is of the opinion that the next step for con- 
sideration is the four-cylinder compound. He is favorably im- 
pressed with the De Glehn locomotives and he gave the impres- 
sion that he would look to that type for further developments. 
This “50 Class,” of which dimensions are given, is quite new 
and is considered experimental. Indicator cards have been 
taken, but at the time of the writer’s visit, they had not been 
worked up and no figures of indicated horsepower were avail- 
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able. These engines are hauling the heaviest passenger traing 
between Glasgow and Carlisle in the West Coast service, con- 
necting with the London & Northwestern for London. One 
of these trains leaves Glasgow at 10.45 p. m., arriving at Car- 
lisle at 12.55 a. m.—102 miles in 1380 minutes or a little better 
than 47 miles per hour. In this distance for 52 miles there is 
an average rise of 20 ft. per mile. With a train of 380 tons, 
back of the tender this is a good run, but the surprising thing 
about it is the statement that it is never necessary to burn 
over three tons of coal on this run and that it 1s sometimes 
made on two and a half tons. This is Scotch coal, which is 
not as good as the Welsh coal, generally used in England. The 
exact coal performance could not be verified for several rea- 
sons, but figures will be obtained if possibie, as it is important 
to know positively the terms under which these engines are 
working. The engineer running one of these engines stated 
to the writer that he could always count on 200 Ibs. of steam in 
the boiler. This is certainly good work for an engine having 
2,400 sq. ft. of heating surface and weighing 163,000 lbs. It 
is more than questionable whether one of our engines of equal 
weight and heating surface would do this work on such a small 
coal consumption and whether the steam pressure would stand 
‘at 200 lbs. all the way. 

These engines with 21 by 26 in. cylinders are now running 
with single nozzles 5% in. in diameter. They have no netting 
or deflectors in the smoke boxes and absolutely nothing to ob- 
struct the egress of the exhaust and the waste gases. The 
nozzle is high, terminating about 3 in. below the center of the 
boiler and, the cylinders being inside connected, the exhaust 
passages are direct and short. The stack is extended down 
into the smoke box and below its flaring base is a short petti- 
coat pipe. While the front end is absolutely open for the pas- 
sage of sparks, comparatively few are thrown when at speed. 
In studying the drawings for reasons for the excellent steam- 
ing qualities, it was found that Mr. McIntosh had done most 
careful work in adjusting the exhaust nozzle and the petticoat 
pipe and also in placing the brick arch in the firebox at ex- 
actly the right height. He is a firm believer in bringing the 
front end and firebox to an exact “focus,” and finds it most 
important to secure the correct relations between the 
nozzle and the stack. He believes the firebox to be the place 
in which to burn the fire and aims to keep the sparks on the 
fire. The firedoor opens inwardly and directs the incoming 
air downward toward the fire. The grates slope sharply to- 
ward the front and the lower line of the brick arch at the 
center, when prolonged on the drawing, hits the top edge of the 
firedoor opening. This is done with a view of preventing the 
passing of cold air from the door, directly into the tubes. It 
is worth remarking that no smoke boxes are to be seen which 
have any indications of ever having been hot. The paint upon 
them and on the boiler fronts seem to be, almost universally, 
in good condition. ‘':ais is surprising in view of the small 
heating surfaces. 

Mr. McIntosh makes a practice of cambering all tubes used 
in his locomotives. They are bent uniformly throughout their 
length, the center of the tube being offset from the center line 
through the ends by an amount equal to the diameter of the 
tubes. This is done in order to relieve the tube sheets from 
.the stresses which straight tubes subject them to in expanding 
and contracting. The cambering gives them an opportunity to 
bend still more, or to straighten out to meet the stresses of ex- 
panding and contracting. The cambering is done by a laborer 
who merely passes the tubes through a hole in a large block 
of wood and bends them slightly by putting his weight upon 
the free end. By a little practice he gives the tube an easy 
and smooth curve without jamming or flattening it. This ap- 
pears to be well worth trying and it is perfectly easy to do. 

Tube sheets (the rear ones) here are almost invariably of 
copper and quite thick. Some were noted on the London & 
Northwestern which were one inch thick. It is usually the 
tube sheets which fail first and this necessitates renewing the 
tubes. It is clear to the writer that the use of the brick arch 


is very beneficial to fireboxes here, particularly because great 


care is taken to deflect the cold air from the firedoor, so that 
it will pass down onto the fire or under the arch and not pass 
directly against the ends of the tubes and the tube sheet. 
Defiecting firedoors appear to represent an important principle 
in this respect. , 

Mr. McIntosh does not believe in pooling engines and in an- 
swer to a question as to the number of his engine failures caus- 
ing delays of 2 minutes or more, he replied that he always re- 
ceived a letter or telegram from the general manager whenever 
such a delay occurred. This indicates that he does not have 
many. He believes that a clean engine will be well cared for 
and that it pays to be most careful in this and in the running 
repairs. He insists on having certain men to inspect engines 
and others to repair them, which seems rather important. 

Reverting to the matter of adjusting the “front ends” of 
locomotives, it should be stated that Mr. McIntosh does this 
work very carefully in the case of every new engine and then 
by the use of templets and gauges others of the same class 
are put in correct order in the shop, and require no subsequent 
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A TYPICAL BRITISH SMOKE BOX ARRANGEMENT. 
adjustment. When the right position of the petticoat pipe is 
found a pattern is made and the engines of that class are fitte’ 
with petticoats which are integral with the cast-iron liner of 
the stacks, and no adjustment whatever is provided in tht 
member. The best talent of the department is devoted to the 
drafting of locomotives, and it is done once for all for eac) 
class. There is no tinkering with front ends here. 

It will be difficult to convey a correct impression of t!¢ 
attention given to “drafting” British locomotives. The adju:| 
ment of the nozzle and petticoat is considered vital to t:¢ 
proper operation of the engine, and to the care devoted to ti.’s 
I attribute in a large degree, the good steaming qualities of 
engines which we consider very deficient in heating surfa °. 
The firebox conditions also help and these will be referred ‘0 
again. As the new ten-wheel Caledonian engine is still c 
sidered as in the experimental stage, it cannot be illustrated in 
detail now, but the arrangement of a similar “front end” of 
the latest 4-4-0 class serves to show the nozzle, stack and «: st 
iron petticoat. This petticoat when finally decided upon is «ot 
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adjustable. As seen in the engraving (reproduced from Engi- 
neering) there is no diaphragm plate and no netting. There 
is something occult in the adjustment of the exhaust nozzles 
on this road for high speed engines, and I suspect that the 
nozzles are not exactly vertical. The axis of the nozzle is 
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\ TYPICAL BRITISH BRICK ARCH AND FIRE DOOR. 


JUSTED AS CAREFULLY AS THE “FRONT ENDS.” 


inclined forward, but only a little. 


ing, consisted in a mou tipping of the nozzle. 











THESE ARE AD- 


Whether there is anything 
in it I cannot say, but the fact remains that the last adjust- 
ment of the new ten-wheel engine which resulted in fine steam- 
This fact, at 


least, serves to indicate how carefully the drafting is done, and 
that is the important fact to be brought out. These parts receive 
that is the important fact to be brought out. The brick arch 
receives as careful attention as the drafting, and these little en- 
gines steam well without tearing their boilers all to pieces. 

An exceedingly important feature of British locomotive prac- 
tice is the fact that the appearance of a new design is con- 
sidered an epoch-making event in the department. It is 
prepared for perhaps two years in advance. The study put 
upon the drawings is something unknown with us, and the 
engine is built after every detail has been most carefully 
studied in the light of what has gone before. The best talent 
of the department is concentrated for many months upon each 
new design. This is expensive, but I believe that it pays large 
interest on the investment. 

In passing through the shops at Glasgow attention was ar- 
rested by a row of seven boilers, ready, with fittings complete 
and laid in a convenient place, for use on the standard engines. 
In case a boiler of a road locomotive needs heavy repairs, and 
the rest of the engine is in good condition, one of these is used 
and the engine returned to service within a few days. Its own 
boiler is then made ready for use on the next occasion of the 
kind. G. M. B: 

(To be continued.) 











A POWERFUL PASSENGER LOCOMOTIVE. 





4—6—2 (PACIFIC TYPE.) 





Cuicaco & ALTON RAILWAY. 





Another record-breaker passenger locomotive has been built year, 
for the Chicago & Alton Railway by the Baldwin Locomotive 
The new one is the heaviest passenger locomotive. in 
the world, and it is specially interesting as a marked example 


Works. 
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of the present tendency toward a sacrifice of heating surface 
in order to secure favorable water spaces in the boiler in the 
hope of avoiding some of the boiler troubles which are becom- 
ing more and more serious*in connection with the increasing 
weight of trains. In the March issue of this journal for last 
page 85, were illustrated the very large 4—6—2 type 
Baldwin locomotives, which were built for the passenger ser- 
vice to the St. Louis World’s Fair, and these engines are now 
followed by a heavier design of the Same general arrangement, 
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LONGITUDINAL 
THE HEAVIEST PASSENGER LOCOMOTIVE EVER BUILT. 


Mr. ©. B. Fuller, Superintendent Motive Power. 
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SECTION OF BOILER. 


Baldwin Locomotive Works, Builders. 
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but with quite different boiler conditions. These two de- 
signs coming as they do within a year exhibit significant ten- 
dencies in boiler proportions which are exceedingly important, 
and for this reason the leading dimensions are repeated in a 
table which permits of comparison. Another table shows the 
ratio of total weight to heating surface of a number of recent 
large passenger engines. It will be noticed that the new 
Chicago & Alton engine has 200 Ibs. boiler pressure, 245 tubes 
2% in. in diameter and 20 ft. long, also that the tubes have 
bridges of % in. in the tube sheets. Furthermore, the water 
spaces around the firebox at the mud ring are 5 in. on all sides. 
These figures indicate the importance which is now given to 
the matter of circulation space in the boilers, and while the 
boiler is undoubtedly able to carry 220 Ibs., the pressure will 


24S, 24 "Tubes * 


BF Orrs. 


5 Water Soace al! 





SECTIONS THROUGH FIRE BOX. 
not be over 200 Ibs., and this should also contribute to long life 
of the sheets. 

When such a radical departure from recent practice is put 
forth with the approval of the Baldwin Locomotive Works, 
and the tendency is also apparent in the product of other 
builders, the facts are worthy of study by all concerned in the 
American locomotive. 

Attention is also directed to the long smoke box and to other 
features of this design which resemble those of the previous 
one of this type on this road. Because of the resemblance to 
the design df last year the general drawings are not repro- 


duced, but special attention is called to the drawings of the 
boiler. 


COMPARISON WITH OTHER LARGE PASSENGER LOCOMOTIVES. 


Total Weight 
Total Divided by 


Road. Engine Total Heating Heating 
Number. Weight. Surface. Surface. 
ON ee 602 221,550 3,053 72.5 
NGS Bie Bie a se 601 219.000 4,078 53.7 
Fo eo I eee 2,794 218,000 8,767 58.2 
El Paso & Southwestern —— 209,500 3,818 54.8 
Northern Pacific ..... 284 202,000 3,462 58.3 
2 3 2 Se 1,000 190,000 3,738 50.1 
ft > See 147 187.000 3,533 52.9 
Se SS oe 650 174,500 3,343 52.2 
RATIOS OF CHICAGO & ALTON LOCOMOTIVE. 
Heating surface to cylinder volume................cccceee = 299.4 
Tractive weight to heating surface..............0.0-0ceccee = 44.35 
Tractive weight to tractive effort.............. 0. cc cceeee = 6.47 
Tractive effort to heating surface...............0ccceceee = 820 
BUOMCOMIE GUTOROD OH -STALO ATOR... .0.o0cccccccccccccceccceses = 61.55 
Heating surface, percentage of tractive effort.............. = 12.8% 


Total weight to heating surface 


Se en eee erie --= 72.5 





PASSENGER LOCOMOTIVE, CHICAGO & ALTON RAILWAY. 
4—6—0 (PACIFIC) TYPE. 


Re i a sides beeaeeeaw ees cheberee Se pe ae & Ou 
oe re seugen siaweoes ae ree eee 
0 Rr ae re re A [tess ewes ewes eeeesocveeuecns on 
IO cco s cen wan's 644 6a bee Eee sseneoseceseecesscesmmmE 
En ee $eC we ward heaeee rere 
NE vccdvesee seen ercocces een Reb haeccomy ae 
Thickness of sheets.......... ixbe tan eer 
Working pressure .......... ivcbucndewenseeeeee ewe eee we 
WE aks a's Geo 6 Wid 0c aleve oe oad ous en'eie neeneceeeee shoe 
oe ki OO Pee tr roe cebeae eugene aae ...+-Crown bars 
tee, Mi Te eer rere. Kea decutien dedewenae Steel 
667 6sGensedeee tenis Kaneko wauees errr 
SS eee ere rT Oe Te oe eT ee . 66 ins, 
SE ee rere Oe er ee * "Front, 68 ins. ; back, 64 ins. 


Thickness of sheets: 
were %& in.; back, % in.; crown, % in. ; tube, %4 in. 


RO Pe eee Front, 5 ins.; sides, 5 ins.; back, 5 — 
Tubes—Material Seiseueeew Wie seeCeRege ee eeceeceseee 6eeeue 
bell ee eee ee ee ites SLT 
ERO te UTeeCy eT Te re tr ec ebeaces 
ae er re eran sea xe ee. oc ook my IS 
ON Ie ore (46 Knnee 600008 0400000640000 000 
Heating Surface—Firebox ..... jsenweenee b60eees ou eeeegeeene 
BD: palccaGeNGww eC Ghia 4eeces 00s ates eaneese nae euae 
oo ee Seer re re rt Tre ere ee 3,053 sq. ft. 
eB EOC OOS EEE TE 056064640 Ce anes see 
Driving Wheels—Diameter outside. PTELTT TITLE CYT rr io 
ee te iy ere er ee ere ee eee 0 ins. 
BO RE ere :Ma in, 10 x 12 ins.; others, ‘9 x 1 ins, 
Engine Truck Wheels (Front)—Diameter Sanh'ane Oe araeeca iat 83% Ins, 
NR eee Rarer ee we ere Tres, eo 
Engine Truck Wheels (Back)—Diameter............-ee200% rer, 8 
EE ii Cos daa NCCES AES EERE EAS SSN ECCT ROES ::8%12 ins. 
— UR 6 68666566 59540 6455 RS OKO S MOS (18 ft. 4 Ins, 
tau Wccteaeesateesewabesseee aes Se CRSR SER ere i 
Teal SPECT OTE ee Te eer re jcaGaNeele wk eae 33 ft. 4 Ins, 
Total engine and tender........... PrerrreTr rT «=, 4 
Weight—On driving wheels....... (enous Mteteonm ee «+ ++185,110 Ibs, 
On truck, front....... seaceeeeeesbeusseue Chéseesdeceene 40,500 Ibs. 
On truck back...... wrTe TPT TTT CT eT eel 
NE ID ois se sanoesnaekstee eres es ew Che CESREDES +1991 .550 Ibs. 
Total engine and tender (about)......... 6000050060006 cureeee aa 
Tank—Capacity .......... TTT TT TT ee Tce tett |... * 
Tender—Wheels, number ......seceeccesses 6006066000000 C0 bin g 
rs rere ss ever r er Teer ceswecevecees . 36 ins, 
reer ere err rere rey Tee CT Te bencenen ee 51% x 10 ins. 


COMPARISON WITH PREVIOUS C. & A. LOCOMOTIVE OF SAME TYPE. 


6 ee a ee ee eee 4-6-2 4-6-2 
PND cd ndinweees040s 86006 0we Pacific Pacific 
I os connntnseeevees Cc. & A. Cc. & A. 
Number of road or class......ccccccees 601 602 
DUNNO ks0s0ssscccsocces 86s eeeoesee Baldwin Baldwin 
Simple or compound. . ee er re ree ers Simple Simple 
WE WEE bce Beddende ssewesceave vee 1903 1904 
Weight, ean Seer ‘ 219,000 221.550 
Weight on drivers, IbS.......cccccceee 141,700 135 110 
Weight on leading truck, Ibs.......... 36,300 40,500 
Weight on trailing truck, Ibs........... 41,500 45,940 
Weight of tender (loaded), Ibs......... 155.000 155,000 
Wheel base, driving, ft. and ins......... 13-9 18-4 
Wheel oo er ame, as = baa ban 32-8 88-4 
Wheel base, total, engine and tender, = ¥ 

Ti. ORE TB..cccccecce Se dl 62-0 62-8% 
Driving wheels, ‘diameter, eaitetnaae 80 77 
Cylinders, diameter, Bn 4000646085660% 22 22 
Cylinders, stroke, fms...ccccccceccsccecs 28 28 
Heating surface, fireoox, sq. ft........- 202 179 
Heating surface, arch tubes, 8 arr 28 ron 
Heating surface, tubes, sq. Reina 3,848.0 2,874 
Heating surface, total, sq. ft..........- 4,078.0 3,053 
Firebox, length, ins....... SCRA Re SEES SS 108 108 
Firebox, width, eae ruotaeapee 72 66 
Grate aren. 8@. f...csccccscce Saarknaece 54 49.5 
Boiler, smallest diameter of, ins........ 70 10 
Boiler, height of center above rail, 9-5 9-5 

We Es os doses cee baneesees's 
Tubes, number, and — | ae 328-2%4 245-2% 
Tubes, length, ft. and ins..... Paane eae 20-0 0-0 
Steam pressure, Ibs., per ~~ re 220 200 
Pend OF BONS. . 6ccecsces Jaen aanesoes Straight Straight 
OP PUEU ORT eT Oe ee Ce Bitum.coal Bitum. coal 
Reference in AMERICAN ENGINEER March, 1903 April, 1904 

AND RAILROAD JOURNAL.......00-- Page 87 


The financial results of the change of motive power of the 
Manhattan Elevated Railroad of New York City, from steam 
locomotives to electric traction on the multiple-unit system, ha* 
been gratifying and remarkable. The gross earnings durin: 
the second quarter of 1903 showed an increase of $414,00' 
over those of the same quarter of the previous year with steam: 
motive power, while, on the other hand, the expenses in th 
same time showed a decrease of $99,000; thus the net earnings 
were increased by $513,000 for that quarter by the change’. 
The electrical equipment was installed with no change in thc 
tracks, rolling stock or character of the traffic, yet the capacit” 
of the system has been greatly increased. The great startins 
power provided by the multipleunit system permits six-ci" 
trains (all passenger carrying) to be operated with gre’ 
facility, instead of the five-car trains with steam operation: 
also the acceleration speed (the determining factor in suburb?* 
traffic) has been increased by some 20 or 30 per cent, ths 
greatly facilitating the quick movement of trains. 
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A NEW DESIGN OF BACK-GEARED CRANK SHAPER 





SPRINGFIELD MACHINE Too, CoMPANY. 





The increasing use of high speed tool steels and the heavy 
duty imposed thereby has made severe demands upon the 
capacities of machine tools, and is an important factor in 
influencing new designs of tools. It is of interest to note, 
however, that the tool builders are keeping pace with the new 
requirements and are originating new designs of tools to make 
the extreme heavy cutting duties possible. 

No greater efforts have been made in this line than those 
of the Springfield Machine Tool Company, Springfield, O., who 
have recently perfected a new design of 16-in. heavy back- 
geared shaper. By reason of important changes in this design 
and improvements to make it adaptable to the heavy work, a 
description of this tool will be of interest. The general lines 
of this new tool are shown in the accompanying line engraving. 
It has a very heavy column or frame, heavily ribbed and of 
strong design to provide stiffness. The journal boxes of the 
driving mechanism have bored seats in the column and the 
flanged sleeve which forms bearing for the crank gear, is fitted 
into reinforced’ sections, as 
shown, to insure steadiness under 
the heaviest cuts. The top of the 
column extends beyond the face 
on each end to provide long bear- 
ing surfaces for the ram, and 
the surface to which the cross 
rail is clamped is very wide and 
deep, to give rigid support. 

The ram is of semi-circular 
section and is long, wide and 
deep. It may be adjusted to 
suit the work while in motion; 
the tool head has a graduated 
swivel adjustable to any angle, 
and the down feed screw is pro- 
vided with a micrometer collar. 

The cross rail has a long bear- 
ing on the column, and is made 
of extra depth and unusually 
heavy. It is elevated by means 
of a screw with ball-bearing 
thrust. The box table which 
has a large surface for hold- 
ing work, is secured to the 
cross slide by means of two studs 
and one bolt. The studs are 
screwed in the box table near 
its upper surface and pass 
through the cross slide at points where it is subjected to the 
pressure of the cut, thus relieving this casting of tension strain. 
Owing to the extreme depth of cross rail, cross slide and box 
table, a degree of rigidity is insured which obviates entirely 
the necessity for an extra support from the shaper base to 
the box table, therefore, saves the time usually required to 
acjust this support. 

The driving mechanism is arranged for two speeds which, in 
connection with the wide belt four-step cone gives eight 
)-eds arranged in geometrical progression. The driving 

‘fts are journaled in ring oiling bearings and have large 
ge-rs with wide faces, which are controlled by a lever at the 
of the column. Provision is made to prevent both sets 
of «cars being engaged at the same time, hence breakage from 
Su): causes is avoided. 

é Stroke of the ram is varied with equal facility, while the 


m° ‘ine is in motion or at rest, by means of a heavy wrist 
blo \, adjustable in large guides planed into the crank gear. 
Th forward motion imparted to the ram by the driving me- 
ch 


sm is nearly uniform, with a quick return motion. The 
® arm is attached to the ram by means of a connecting 
rod “laced in such a manner that a 2%4-in. shaft may be passed 
un’:+ the ram to allow of key seating. 


str.) 


The important dimensions of this tool are presented in the 
following table: 


PRINCIPAL DIMENSIONS. 


Gere, WARMAGME cc ccccccccccccccccsccccee Coeeecntec ccoceche mam 
Vertical adjustment of table... ..cccccccccccccccccccccccccese 15 ins. 
Crees. MEREEI GE TAI c oc ccc ccccrcedecenccecccccsouceueneees 20 ins, 
Tool block feeds (in any direction) ........cccceeccecvccccesess 6 ins. 
We SE ca aces bededesddeaccidacceusucscqeusecqesaaas 8 ins. x 11 ins. 
Width. of fromé Mmee Of COIMMEM. ccc ccccccccccccccccrssossces 14% ins. 
Wem SUPENGO GF RG BOD a cc ccccccccccsccccccceceas 13 ins. x 11% ins. 
TOG GF GHGGE TOs 6 oo cc cctcvcsevecesscaccdsceece ecadwend 14% ins. 
Length of bearing in column for ram........ceeesccccccevecces 26 ins. 
WOE GE SOND ci ccdsrcccddddccnceceucaceaseseodesedeunneue 8% ins. 
Se OE NN 6 4.5066 ch enc cacceecséucieweduecewosaes 24 ins. x 43 ins. 
Pioor space required ..ccccccccccccccccccccccccosees 38 ins. x 80 ins, 
FOE WEE Sd. bb kbc sc Ceddeccéicedcesesiceetidadenaesadeeuet 2,200 Ibs. 


AMERICAN LOCOMOTIVE COMPANY IN CANADA. 





By the purchase of the Locomotive & Machine Company, of 
Montreal, the American Locomotive Company adds another 
excellent plant to its equipment. The price paid was $1,500,000, 
and besides the fine new locomotive plant the property includes 
a structural stee] shop and valuable frontage on the river. The 
capacity of the locomotive shops is 250 locomotives per year, 
which may easily be increased to 300. 





DETAILS OF THE NEW DESIGN OF 16-INCH BACK GEARED SHAPER.— 
SPRINGFIELD MACHINE TOOL COMPANY. 


COKE AS LOCOMOTIVE FUEL. 





Boston & MAIne RAILROAD. 





For a number of years the Boston & Maine has used coke on 
its locomotives running into Boston and the practice has been 
described in this journal. Figures from the performance 
sheets of the last six months of the year 1903 have been re 
ceived from Mr. Henry Bartlett. These are from passenger 
service and are not stated in terms of ton miles. They indicate 
the amount used and the record in train miles for all classes of 
passenger service. 

COKE USED ON LOCOMOTIVES, BOSTON & MAINE RAILROAD. 


3 
| bw 3 ae Ss 7 
©¢ © $3 Pe age 
1903. £% i oa es Zag Sas 
tos 5 bo oA aos Eom 
eB & 85 83 388 855 
* ‘a2 BO a4 Lao 
eee ee 391,036 12,192 32.07 602,118 14,155,250 23.51 
Aa a navundéai 391,288 11,730 33.36 686,636 15,194,180 2213 
September ...... 380,021 11,320 33.57 599,628 13,540.240 22.58 
October ......... 382,420 11,871 32.21 559,504 14,406,060 25.75 
November ....... 337,606 11,175 30.21 642,526 14,349,940 26.45 
December ....... 411,803 14,315 29.37 605,355 16,807,750 27.77 





*All classes of service. 
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PROPOSED STANDARD SPECIFICATIONS FOR LOCO- 
MOTIVE CYLINDERS. 





Committee B, of the American Society for Testing Materials, 
proposes the following specifications for locomotive cylinders: 

Process of Manufacture——Locomotive cylinders shall be 
made from good quality of close grained gray iron cast in a 
dry sand mold. 

Chemical Properties.—Drillings taken from test-pieces cast 
as hereafter mentioned shall conform to the following limits 
in chemical composition: 


Per cent. 
ss ieee anil a any 6 a dw ee ash a es oe aes From 1.25 to1.75 
ge ls Ok gm bin 51k OFS Ob SS Ob we ORK SIE! S OM Not over 0.9 
PTT. uk Dp bia sina e Sas s'e ws sss lbee stb woes e000 4S e088 Not over 0.10 


Physical Properties—The minimum physical qualities for 
cylinder iron shall be as follows: The Arbitration Test Bar, 
11%, inches in diameter, with supports 12 inches apart, shall 
have a transverse strength not less than 2,700 pounds, centrally 
applied, and a deflection not less than 0.08 inch. 

Test Pieces and Method of Testing.—The standard test shall 
be 114 inches in diameter, about 14 inches long, cast on end in 
dry sand. The drillings for analysis shall be taken from this 
test piece, but in case of rejection the manufacturer shall 
have option of analyzing drillings from the bore of the cylin- 
der, upon which analysis the acceptance or rejection of the 
cylinder shall be based. One test piece for each cylinder shall 
be required. 

Character of Castings.—Castings shall be smpoth, well 
cleaned, free from blow holes, shrinkage cracks or other de- 
fects, and must finish to blue print size. Each cylinder. shall 
have cast on each side of saddle manufacturer’s mark, serial 
number, date made and mark showing order number. 

Inspector.—The inspector representing the purchaser shall 
have all reasonable facilities afforded to him by the manu- 
facturer to satisfy himself that the finished material is fur- 
nished in accordance with these specifications. All tests and 








The following is schedule of fast run made by a Chicago & 
Alton Railway special train carrying Mr. Pabst, the prominent 
brewer, and his party, Chicago to St. Louis, February 13, 1904: 


I 265 i Se cha a SS ie ig cae 242 P.M. 
i ie ere 
Arrived Rloomington ....................5.24 P.M. 
San TN 5 5 oes is ob: sds tre eos eee 6.38 P. M. 
eee i, MNES, Sicisiie ss bus ws Gu ec aw oe 8.55 P. M. 


Elapsed time six hours and twelve minutes, which included 
stops of seven minutes for train orders, six minutes in chang- 
ing engines, eight minutes for obtaining water and one minute 
on account of being held by adverse signals. Total time lost 
by necessary stops, twenty-two minutes, which, substracted 
from elapsed time, gives a net running time of five hours and 
fifty minutes for the 283 miles. 





PROPOSED STANDARD SPECIFICATIONS FOR MALLE. 
ABLE CASTINGS. 





Committee B, of the American Society for Testing Materials, 
proposes the following specifications for malleable iron 
castings: 

Process of Manufactuwre——Malleable iron castings may be 
made by the open hearth, air furnace or cupola process. 
Cupola iron, however, is not recommended for heavy nor for 
important castings. 

Chemical Properties.—Castings for which physical require- 
ments are specified shall not contain over 0.06 sulphur nor 
over 0.225 phosphorus. 

Physical Properties—1. Standard Test Bar.—This bar shall 
be 1 inch square and 14 inches long, without chills and with 
ends left perfectly free in the mold. Three shall be cast in one 
mold, heavy risers insuring sound bars. Where the full heat 
goes into castings which are subject to specification, one mold 
shall be poured two minutes after tapping into the first ladle, 
and another mold from the last iron of the heat. Molds shall 


be suitably stamped to insure identification of the bars, the 
bars being annealed with the castings. Where only a partial 
heat is required for the work in hand, one mold should be 
cast from the first ladle used and another after the required 
iron has been tapped. 2. Of the three test bars from the two 
molds required for each heat, one shall be tested for tensile 
strength and elongation, the other for transverse strength and 
deflection. The other remaining bar is reserved for either the 
transverse or tensile test, in case of the failure of the two 
other bars to come up to requirements. The halves of the 
bars broken transversely may also be used for tensile strength. 
3. Failure to reach the required limit for the tensile strength 
with elongation, as also the transverse strength with deflection, 
on the part of at least one test rejects the castings from that 
heat. 

4. Tensile Test-—The tensile strength of a standard test bar 
for casting under specification shall not be less than 42,000 
pounds per square inch. The elongation measured in 2 inches 
shall not be less than 214 per cent. 

5. Transverse Test.—The transverse strength of a standard 
test bar, on supports 12 inches apart, pressure being applied at 
centre, shall not be less than 3,000 pounds, deflection being at 
least % inch. 

Test Lugs.—Castings of special design or of special impor- 
tance may be provided with suitable test lugs at the option of 
the inspector. At least one of these lugs shall be left on the 
casting for his inspection upon his request therefor. 

Annealing.—Malleable castings shall neither be over nor 
under annealed. They must have received their full heat in 
the oven at least 60 hours after reaching that temperature. 

Finish.—Castings shall be true to pattern, free from blem- 
ishes, scale or shrinkage cracks. A variation of 1-16 inch per 
foot shall be permissible. Founders shall not be held re- 
sponsible for defects due to irregular cross sections and un- 
evenly distributed metal. 

Inspection.—The inspector representing the purchaser shall 
have all reasonable facilities given him by the founder to 
satisfy him that the finished material is furnished in accord- 
ance with these specifications. All tests and inspections shall 
be made prior to shipment. 


THE TECHNOLEXICON. 





A brief statement has been received from the secretary of 
the Society of German Engineers indicating the work done in 
connection with this universal dictionary of technical terms 
up to February, 1904. 

The universal technical dictionary for translation purposes, 
in English, German and French, the compilation of which was 
begun in 1901 under the auspices of the Society of German En- 
gineers, has received help up to the present time from 363 
technical societies at home and abroad: 51 of these are Eng- 
lish, American, South African, etc., 274 German, Austrian and 
German-Swiss and 38 French, Belgian and French-Swiss socie- 
ties. Of firms and individual collaborators 2,573 have 


-promised contributions. The excerption of texts in one, two 


or three languages (handbooks, pamphlets, business letters, 
catalogues, price lists, etc.) and of the existing dictionaries 
has yielded 1,920,000 word cards so far. To these will be added 
within the next two years (by the middle of 1906) the hundred 
thousands of word cards that will form the result of the orig- 
inal contributions. 

All the outstanding contributions will be called in by Easter 
of this year, 1904. The collaborators are therefore requested 
to close their note-books or other contributions—unless a later 
term has been especially arranged with the editor-in-chief— 
by the end of March and to forward them to the address giver 
below. As the printing of the Technolexicon is to begin i! 
the middle of 1906, delayed contributions can be made use 0f 
in exceptional cases only up to that time. 

The editor-in-chief will be pleased to give any further in 
formation wanted. Address Technolexicon, Dr. Hubert Jan 
sen, Berlin (N. W. 7), Dorotheenstrasse 49. 
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THE LAWSON IMPROVED DUMPING CAR. The Lawson car carries its load in two long, plate steel 
—_— boxes, each having a cubical capacity of about 415 cu. ft. 

This car has passed out of the experimental stage and is When these are in the loading position they rest upon three 
eady for service in the exacting work to which equipment of cast steel transverse supports which are provided with ball 
is kind is subjected in handling ballast, ore and other mate- races. In dumping, compressed air is admitted to oscillating 
il which must be loaded conveniently and unloaded quickly. cylinders, two for each box, which first slide the box toward 
severe service tests have demonstrated its satisfactory opera- the side of the car and then tilt it to dump out the load 
yn and orders have been placed for a number of cars to be through the side doors, which are automatically unlocked by 
iuilt by the Middletown Car Works. devices which in operating, pass out of the way of the load 
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and are protected by the floor of the box. After dumping, the 
cylinders restore the box to its normal position and the door 
locks return automatically into position to close the doors 
tightly and the car is again ready for loading. To accomplish 
this, a surprisingly small number of parts are required. In 
fact, it appears to be the simplest mechanism possible to use 
for such work. 


The under frame has a back bone of box girder construction 
which is 30 ins. deep at the center of the car and tapers to- 
ward the body bolsters. The side sills are 10-in. channels and 
the center and side sills are strongly connected and braced by 
angles and large gusset plates, as indicated in the plan view. 
The body and also the truck bolsters are of cast steel, their 
form being clearly shown in the engravings. In the sectional 

















LAWSON DUMP CAR WITH BOTH BOXES IN DUMPED POSITION. 
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END ELEVATION AND CROSS-SECTION, SHOWING BOLSTERS. 
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DETAIL OF OPERATING CYLINDER AND LATCH. 
THE LAWSON IMPROVED DUMPING CAR. 
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end view of the car the arrangement of the air cylinders and 


their slotted attachments, also the slotted hinge connections 
to the boxes are shown. ‘ 

In order to provide sufficient power for dumping the load 
with low pressures of air the cylinders are 12 ins. in diameter, 
which insures sufficient power with air pressure as low as 40 
lps. per sq. in. An air reservoir 24 ins. in diameter by 8 ft. 
long, gives sufficient supply for four complete operations, even 
if the hose igs uncoupled from the engine. This cylinder con- 
neets with the air brake train pipe, and a check valve pre- 
vents the reservoir air from passing back into the train pipe. 
The leading dimensions of the car are given in the accom- 
panying table. 


LAWSON DUMPING CAR. 


LOOM GEOR GIR DU e oh 0606 0.646660 66 s6 eh Se Hbe ed ceed seecinewns 34 ft. 
SARE DI ak. d4 0c 240 a the eiee ese acanasawesaneaea 30 ft. 
ce ee EC Peer ee TTC CT RTT PET Cee eT rer ere eT 3 ft. 
SiGe. Ge Ne IG 6.5 66 Ow Cas ab CC RRS COR CON s wwe censewed Gaal 5 ft. 
oO eee eee Ce eee eer ee eee Y ft. 6 ins. 
OS ae Ss ES. oc Sa Sidi dl a AS Ws ds CWew encase eeKuya 4 ft. 7% ins. 
ee Eee eee ere ee ee 2 ft. 11% ins. 
WEEE OE CL KERR Rcdan cca daveeet weeunewateb anaes meas 50,000 Ibs. 
CORRE ob e0s ees VAS Vas dees aeen ave Wes ebae enon 330 cu. ft., 40 tons 


In the photographic side view lattice girders are seen, under 
the sides of the boxes. These are used to stiffen the floors of 
the boxes. The construction throughout is very strong, which 
was done to provide for stresses due to possible rough handling 
in shaking out a frozen load. To operate the air conveniently 
the controlling valves are placed upon the piatforms at the 
end of the car. Records of tests are at hand showing that 
loads of ordinary material have been dumped and the car put 
into position for loading in 50 seconds. This car, which was 








SOMETHING EVERY RAILROAD SHOULD PRLUVIDE. 





At the Point St. Charles shops of the Grand Trunk Rail 
way at Montreal, Mr. William McWood, superintendent of the 
car department showed a representative of this journal a 
reading room and mess room which have been maintained 
at that point for 46 years. The library receives regularly 
93 periodicals and has nearly 11,000 books. The attendance 
in the reading room lust year was 40,500. ‘Ine Grand Trunk 
Railway Literary and Scientific Institute is the name of this 
institution, which is encouraged by the company and as- 
sisted by the local officials. Members pay ten cents per 
month or $1.00 per year for the use of the reading room, 
astronomical telescope, maps, globes, air brake apparatus 
sectioned, link and valve motion models, reference library 
and admission to lectures and classes. Mechanical drawing 
classes meet twice a week and other ciasses study the air 
brake, valve motion, etc. Prizes to the value of $15.00 are 
given annually to the mechanical drawing class. 

The messroom adjoins the library in a building opening 


into the shop grounds on one side, and near the entrance gate. 
At one end of the room is a stage for theatrical performances 
and the room is supplied with long tables and benches. On 


each side of the room is a large steam oven. Shop men who 
live at a distance from the works bring their lunches and leave 


their “dinner pails” at the messroom in the morning. These 
are placed in the ovens before the noon hour by a regular at- 
tencant who keeps the room in order. At noon the men find 
the'y lunches hot and ready for them. They enjoy them to- 
ot at the tables and after 12.30 smoking is allowed. Out 
of 2 ‘otal of about 2,500 men at these shops an average number 
of out 500 make daily use of this room, and it is not 
ne ary to dwell upon the advantages to the company de- 
riy from this provision of a pleasant, warm and very com- 


101 e room in which to spend an enjoyable hour by those 
wl therwise would gather in knots of four or five roosting 
in idry uncomfortable and not too attractive corners of 
the ops where the working hours are spent. 

writer was greatly impressed with this simple inex- 
pel and eminently sensible contribution on the part of the 
con. ny to the comfort of the men. It is handled in ex- 
activ -he right way and has been through the test of 46 years. 
Wh> “oes not every railroad do likewise? 








recently tested on the Central Railroad of New Jersey, has a 
capacity of 40 tons. It has been tested with 95,000 lbs. of 
frozen ore with entirely satisfactory results. Very ingenious 
locking devices are provided. They lock and hold the sides 
firmly in place and release automatically when the boxes are 
raised for dumping. Being operated by linkages, the locks 
draw away from the door and pass under the floor where they 
are out of the way of the load. Six of these locks are provided 
on each side of the car. Additional locks are applied to the 
air cylinder piston rods to prevent the cylinders from acci- 
dental operation. In dumping a load the pistons of the air 
cylinders are brought up against heavy spiral springs which 
surround the piston rods and provide a resistance capacity of 
about 8,000 lbs. in closing 4 ins. This makes it possible to 
shake out a refractory load and insures clearing all the load. 

The writer raised the question of the stability of this car in 
dumping one side when the other side is empty and was 
informed that frozen ore has been shaken out of one side 
under these conditions without raising the wheels on the 
empty side or otherwise indicating any lack of stability. The 
details of this design were worked up by the Commonwealth 
Steel Company and the cars are being built by the Middletown 
Car Works, Middletown, Pa. 

This type of dumping car seems to be the best which has 
thus far been developed for such work as trestle filling, ballast 
handling and general construction work. It is highly spoken 
of by railroad officials who have tested it. Further informa- 
tion may be obtained from the Lawson Improved Dumping 
Boat & .Car Company, 260 West Broadway, New York City. 











PROTECTING COATING FOR AIR BRAKE HOSE. 





Deterioration of rubber when exposed to the atmosphere 
has led to many attempts to secure a satisfactory protection 
which will keep the air from the rubber and prolong its life 
by preventing the formation of weather cracks. 

The editor of this journal has had his attention drawn to a 
very promising experiment with a material prepared for this 
purpose by two gentlemen who have had wide experience in 
the use of air hose on cars. They applied the material which 
they made to half the length of a piece of hose dnd left the 
other half in its original condition. After exposure to the 
atmosphere where it was in all kinds of weather for thirty 
months, the half which was covered with this interesting 
material was in perfect condition, while the unprotected por- 
tion had weather cracks clear through the rubber. The 
gentlemen referred to state that the cost of this material is 
low and that they are sure it will absolutely prevent weather 
cracks in the outside cover of the hose. It will soon be 
placed on the market, and our readers will be informed of the 
fact, as this appears to be a very promising development in 
the protection of air hose. 


REDUCED CLEARANCE ON A LOCOMOTIVE. 





In connection with the general subject of reducing clear- 
ance in locomotive cylinders a circumstance which occurred 
on a Southern road has been brought to our attention. Some 
new locomotives were found to be wasteful of fuel and also 
“logy” and “lame.” Indicator cards were taken, and by 
setting the valves with greatly increased lead the cards were 
improved. It was found necessary to give 14-inch lead in full 
gear to accomplish it, and the engines were not improved as to 
starting or as to fuel consumption. It was then discovered 
that the clearance was too great and that a mistake had been 
made by the builders, in the thickness of the pistons. By in- 
creasing the thickness 1 inch and reducing the clearance to 
about 8 per cent. the trouble was remedied and a material sav- 
ing in fuel resulted. These engines were burning wood, and 
the saving amounted to from four to tive cords of wood per 
round trip, where the wood cost $5 per cord. 
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EDITORIAL ANNOUNCEMENTS. 


Advertisements.— Nothing will be inserted in this journal for pay, EXCEPT 
IN THE ADVERTISING PAGES. The reading paces will contain only such 
matter as we consider of interest to our readers. 








Contributions.— Articles relating to railway rolling stock construction and 
management and kindred topics, by those who are practically acquainted 
with these subjects, are specially desired. Also early notices of official changes, 
and additions of new equipment for the road or the shop, by purchase or 
construction. 





To Subscribers.—7/e AMERICAN ENGINEER AND ILROAD JOURNAL 
is mailed regularly to every subscriber each month. Any subscriber who fails 
to receive his paper ought at once to notify the postmaster at the office of 
delivery, and in case the paper is not then obtained this office should be 
notified, so that the missing paper may be supplied. When a sub- 
scriber changes his address he ought to notify this office at once, so 
that the paper may be sent to the proper destination. 
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A CRITICAL STUDY OF ROUNDHOUSES. 





The subject treated by Mr. R. H. Soule in this issue is of 
transcendent importance. Because of its influence upon effi- 
cient locomotive operation the roundhouse now receives a large 
amount of attention and the necessity for liberal construction 
appropriations is becoming appreciated. In his railroad ex- 
perience Mr. Soule was a leader in roundhouse improvement 
and he consistently advocates increased head room, large 
spans of roof, absence of intermediate roof supports, good drop 
pits, ample natural lighting and adequate shop facilities and 
tool equipments. In this article will be found a table of dimen- 
sions for roundhouses which presents information which loco- 
mctive men and civil engineers will both find to be helpful in 
laying out new roundhouses, and taken as a whole it is be- 
lieved that no safer guide to practice is avai.able than the dis- 
cussion contained in this article. 


LOCOMOTIVE REPAIR RECORDS. 





A RaTIONAL SYSTEM. 





In order to operate the mechanical department of a large 
road in accordance with business principles, it is necessary to 
know the cost of locomotive repairs at each shop, and to have 
an intelligent basis for comparing one shop with another. The 
comparison of the records of one road with another are not 
now under consideration. : 

Repair records expressed in cost per mile are almost value- 
less, because they contain no information as to the amount of 


work done and taey consider heavy and light locomotives on 
the same basis. No one would for a moment consider paying 
money out of his own pocket for repairs to a miscellaneous lot 
of locomotives, doing a variable quantity of work on such an 
indefinite and obscure basis as the miles made in service. It 
is too indefinite. Motive power officers must find a better method 
of expressing their shop performances if they are to meet the 
need of the times for commercial management of their depart- 
ment. 

In this issue is printed a description of a plan for classify- 
ing locomotive repairs which is to go into effect on one of the 
large railroad systems and it is presented in this journal with 
the conviction that it is one of the most important articles con- 
tained in these pages for years. This plan is a step in the 
direction of commercializing railroad motive power matters, 
which should be carefully studied.and put into effect generally, 
because it permits of comparing the work of various shops and 
hringing all up to the standard of the best. 

This system is based upon the assumption that the cost of 
repairs is roughly proportional to the weight of the locomotive 
and the mileage it makes. ‘Lue output of a shop is better 
stated in terms of weight than in number of locomotives 
of varying weight. ‘The cost is also proportional to the work 
cone by the engines. 

Unless the roundhouse or running repairs are also kept on 
the ton mile basis there is no way of knowing absoiutely the 
proportion of running and shop repairs, but the running re- 
pairs may be kept on the ton mile basis also. 





Two kinds of information are necessary for the sucvessful 
conduct of any enterprise requiring the concerted efforts of a 
large organization. Before the plan of operation can be 
formed information must be had upon which to build the plan 
and arrange the campaign. This fact is very generally under- 
stood and many men know how to begin the management of 
an enterprise and many who are called to undertake the man- 
agement of difficult work begin promisingly but fail because 
they do not appreciate the necessity for another kind of in- 
formation which is quite as important and quite as necessary 
as that which forms the basis of the plan. In a large organi 
zation the chief officer must necessarily issue instructions. 
This also is easy, but it is not easy to know positively that the 
instructions are understood by the subordinates and that they 
are being carried out. This is the information, the lack or 
the possession of which determines success or failure of those 
who manage men. 

A military officer who issues the right instructions to his 
subordinates and then makes sure, through his aids, that they 
are carried out, is a “genius.” He would not be one if he 
issued the best possible instructions and yet failed to inform 
himself upon every movement of his forces in order to know 
how his instructions were being carried out. 

The writer recently had an opportunity to watch a ver) 
successful railroad officer in the handling of a rather difficul' 
labor question. Every step was based upon information con 
cerning a rapidly changing situation and the affair was cou 
cluded with everybody happy. The work was all done by sul: 
ordinates who acted under his directions, each one carryin 
out his instructions and reporting the result. This repor 
ing was as vital a factor as the instructions. 

In the management of a department of a railroad it is ofte 
quite difficult to know whether circulars of instructions a 
understood and obeyed. It becomes necessary to occasiona!: 
revise and change such instructions, and the department chic 
who succeed are those who know either by personal obser’ 
tion, or by some other means, whether the subordinates a 
doing what is expected of them. On a large road it is il 
possible for him to know by observation, and it becomes nec¢ 
sary to establish a plan which wil: take its place. This matt - 
has been referred to before in these columns, but it is su- 
ficiently important to justify repetition. 
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A superintendent of motive power, who is well known as a 
successiul man, requires his chief clerk to send out, at inter- 
vals of three months, a blank form to all the master me- 
chanics and others who have occasion to work under general 
circulars of instructions. The circulars are numbered as 
issued, and on these forms each subordinate is required to re- 
port the number of the circulars under which he is working 
and to state that ne has just read the instructions and tully 
understands them. A man making such a report either nas 
just read tne circulars and understands them or he prevari- 
cates, lor an answer is required trom all. ‘lhis enables the 
chiet to keep a check upon the instructions, it alias him in 
Keeping them up to date and gives nim a vaiuable check upon 
tne part OL his work which is controiled and directed in tms 
way. ‘nis is a commendable pian, and one which is worthy 
OL wide acceptation and adoption. 

These remarks suggest another upon the vaiue of 
LISLICS aS a Neip in the aaministrat.on OL a department. Lnere 
1S probably no lack Of statistics on any well-managed ra..road. 
iL 1S One tulng to Secure WOrkIny slaliStics aud quite anotuer 
luing tO use toem. ‘Inere are various kinds of Slalistics. 
Many figures are coilected and reported upon bianks, only to 
be deposited In an lmposing array of tes, to become dusty 
auditions to austy couiections of preceding files. Otners are 
Vilal working toois Lor immediate use and for comparison 
Wllh Otner Statistics snowing whether tne curve olf emiciency 
is rising or Laling. ‘hese are tne i.ving figures wilco 1pdl- 
cate DOW well tne instructions are Ltramed Lor the subordinates 
ald DOW ellectively they are carried out. 

Upon the instructions, the knowledge that they are being 
carried Out and their eifect.veness when carried out, much oL 
tne Success OL the administration of the department uepenas. 

bpeciailsts who tnrougn careful stuay and experience in 
management OL industrial enterprises are abie to mouelnize 
lInauagement OL Manulacturing piants are mucn in de- 
luanu today, Simply because tney understaud and are abie to 
put imto eitect the principles under discussion in 
paragraphs. 

No branch of mechanical management offers a mu:e favor- 
able field tor such effort as the motive power departments of 
raliroads and that officers of these departments are seriously 
studylng these principles is a conspicuous “sign of the times.’ 
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An important and significant appointment of a consuliing 
mechanical engineer for the Southern Railway and its allied 
nes 1S announced on another page of this issue. In the move- 
ment of the past few years toward the concentration of owner- 
ship and operation of railroads into large systems there lies 
a Opportunity for great improvements leading to substantial 
onomies through the application of the principles which have 
contributed in a large way to the financial successes of other 
dustrial combinations. This appointment renders it possible 
apply standardizing methods to a large mileage with no 
mtu. possibilities and with promise of large savings which 
ty be secured by using uniform construction for equipment. 
» owners of large properties are beginning to appreciate the 
vantages of this policy and a new era is opening in which 
ngs relatively small in themselves are becoming large by 
sregation and they must be handled in a broad and liberal 
Those who hold the responsibilities for the design of 
road equipment and shops have new problems before them 
their work is continuatly increasing in importance. The 
: of design and construction of the mechanical equipment 
-,000 miles of railroad is a charge worthy of the best talent, 
outside of the management of the operation of the lines 
the administration of labor there is scarcely a more im- 
it trust than this. It necessarily involves knowledge, ex- 
nce and business ability which the owners of railroad sys- 
will do well to recognize and encourage. 
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W. E. Chester has been appointed general master 
ianic of the Central Railroad of Georgia with headquar- 
te:. at Savannah, Ga. Mr. W H. Fetner has been appointed to 
Suc-ced Mr. Chester as master mechanic at Macon, Ga. 


— 
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LOCOMOTIVE REPAIR RECORDS. 


ENGINE TON MILES AS A MEASURE OF WORK DONE. 


A RaTIONAL SYSTEM. 

This article describes a new system which is about to be 
tried on one of the large railroads. It is considered one of 
tue most important articles appearing in these pages in a long 
time.—EDITOR. 


UNIFORM SYSTEM OF CLASSIFYING REPAIRS TO LOCOMOTIVES. 


The reasons for which a classification was required may be 
expressed as follows: 

First, to ascertain mileage or duration of service to be ex- 
pected, before requiring further repairs, from engines turned 
out each month from the various shops, in order to determine 
..e@ average condition of power and whether same is improv- 
ing or deteriorating; 

Second, to enable a rough comparison to be made of the 
output of any shop as compared with other shops or with its 
previous record; 

Third, to advise mechanical officers not concerned with the 
shops of the general condition of the engines when turned out. 

In order to intelligently discuss the classification necessary 
to furnish information to satisfy item 1, it is necessary to ex- 
plain the system adopted on the various roads for keeping 
account of the condition of power. On this road this consists 
of a statement of the general condition of the engines as deter- 
mined principally by tiré wear and the number of month’s 
service which may be expected from them, whereas on the 
other roads concerned a record is kept of the mileage made by 
each engine since it last underwent general repairs, or in the 
case of flues, since flues were last renewed. Knowing the 
average mileage which may be expected from one general re- 
pair to another for machinery and the mileage which is ob- 
tained from one renewal of flues to another, the average con- 
aition of the power is obtained, by determining the average 
mileage for all engines or for each class of engines made since 
last general repair or since last renewal of flues. If this 
average is above half the mileage which may be expected 
between general repairs or flue renewals it shows that the con- 
dition of power is below normal; if it is below the condition of 
power it is above normal. At the same time by obtaining the 
mileage to be expected from engines turned out of shop each 
month that have had machinery and flue repairs it is possible 
to ascertain whether the condition of power has been improved 
or not during that month. Both of these classifications require 
information in common, therefore, first as to whether an en- 
gine turned out of the shop has undergone general repairs or 
not; secondly, as to whether or not the flues have been re- 
newed. 

rrevious classifications have depenued largely upon two dis- 
tinctions; first, on whether the engines repaired had light or 
general repairs to their machinery; secondly, on the amount of 
boiler work done, whether flues were replaced, new firebox or 
new boiler applied. So far as the last two items are concerned, 
they may be ignored by the classiucation so far as condition of 
power is concerned. If an engine is turned out of a shop it 
is presumed that the firebox will be put in sufficiently good 
condition to continue in service until next shopping. The 
same remarks apply to the boiler, and if the application of a 
new boiler alters the design sufficiently to change the class of 
the engine, all concerned are thus notified. 

The above remarks do not apply to any consideration of 
shop output, but simply to items 1 and 3, and for this purpose 
the following classification of repairs is proposed: 

Class 1 General repairs to machinery. 
Class 2 Light repairs to machinery. 
Class EH Engine house repairs. 

Class A Accident repairs. 

Class W Wreck repairs. 

And that letter “F” be suffixed to any of the above classes 
to indicate flues renewed. 
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The difference between Class 1 and Class 2, repairs can be 
determined by the superintendent or general foreman at the 
shop; in general it is intended that if engines are taken in for 
flues or tire turning, after making 40,000 to 60,000 miles or so, 
and are given light machinery repairs and not thoroughly 
overhauled, they are classified as Class 2. Engines shopped 
after 70,000 or 80,000 miles and receiving a general overhaul- 
ing are classified as Class 1, indicating that they are put into 
condition to make fresh mileage on that date, or that they are 
turned out of the shop in first-class condition. So far as 
machinery, firebox and boiler work are concerned if an engine 
has received Class 2F repairs it indicates that it has received 
light repairs to machinery and that flues have been renewed so 
that they are ready to run their expected time or for their ex- 
pected mileage. 

Engine house repairs are incidental repairs made in the main 
shops for the sake of convenience or economy, but which may 
properly be considered as roundhouse work; as will be seen 
later, the distinction between.these repairs and Class 2 can be 
left to the decision of the shop or division force on the system 
proposed without affecting the output of the shop. 

Accident repairs are those due to breakage of machinery or 
other occurrences for which the mechanical department is re- 
sponsible. 

Wreck repairs are those due to collision or derailments, 
etc., for which the operating department is properly re- 
sponsible. 

Class A and W repairs may of course be combined with 
Class 1 or 2 and F repairs, if condition of engine justifies it. 
‘Laus an engine may receive Class A-1-F repairs, indicating that 
it was shopped on account of accident, but that condition oi 
engine at that time warranted its undergoing a general over- 
hauling with renewal of flues. The question of the number of 
flues to be renewed to justify repairs being classified as F 
should be left to the division force subject to other instructions, 
but if an engine is reported as F repairs, even if all flues are 
not replaced, it must be understood that all flues not taken out 
are in sufficiently good condition to make mileage equal to the 
new flues which are put in so that flue mileage can be properly 
started at that shopping. 

This classification satisfies the requirements of items 1 and 
3, but to afford information as to whether condition of 
power is improving or not it would be necessary for shops to 
report mileage made by engines having Class 1 and F repairs 
turned out each month and on the assumption that these en- 
gines will make as good mileage in the future as they have in 
the past, this figure for each class of engines would determine 
whether the condition of that class had been improved or not. 
The mileage reported would of course be the mileage since the 
previous Class 1 or F repairs. : 

To satisfy item 2 in which the engines undergoing a cer- 
tain class of repairs are used as a criterion of shop output a 
different system must be employed. 

Classes EH, A and W repairs are exceedingly variable. The 
shops are not in control of their expenditures on them and 
they should be eliminated entirely from any consideration 
of shop output and be considered separately. This can be 
done by separating both the output of this class of repairs 
and its cost each month together with its proper proportion 
of expense from the remaining output and expenditure at the 
shop, leaving the balance of cost which may be considered 
as the equivalent of the output of regular repair work. 

Expense for manufacturing work and work done for round- 
houses should be separated in the same way from the regular 
repair work at each shop in considering its output. 

Inasmuch as boiler work and machinery repairs are made 
in different departments these could be subdivided so that a 
shop would be considered as turning out a certain amount of 
machinery repairs, renewing a certain number of flues, and 
applying a certain number of new fireboxes and new boilers 
each month or period. If preferred flues could be considered 
as being in sets, but we believe that the better plan would be 
simply to state that a certain number of flues were renewed. 
For firebox work the total number of firebox sheets applied in 
any month should be divided by four to obtain the output of 
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new fireboxes. It is certain that in the case of a shop apply- 
ing a number of side sheets, or repairing several engines each 
requiring three or four firebox sheets, that the cost will be 
considerably higher than ir the same number of sheets were 
applied in completed boxes. 

It is difficult to say just how many sheets would on the 
average represent the cost of a completed firebox were they put 
in separately, but for the present four sheets may be con- 
sidered equivalent to one firebox. This arrangement would 
overcome to a large extent the present discrepancy in the cost 
of repairs of the same class on the road occasioned by the 
distinction between an engine having general machinery re- 
pairs without firebox work and one having same machinery re- 
pairs, but receiving two or three new sheets in the firebox. 
Even in the classification in which a class of repairs is assigned 
to, engines having general machinery repairs and one or more 
firebox sheets, but not a complete firebox, there is a large dis- 
crepancy between the costs on account of the variation in the 
amount of firebox work. The number of new boilers applied 
can of course be readily arrived at and there does not seem to 
be any possible way of taking of miscellaneous boiler repairs 
other than flues or firebox without being too complicated. 

This leaves the output of machinery repairs to be considered 
and in this connection two points of difficulty arise; the first 
is that for repairs of the same class the cost varies widely de- 
pendent on the size of the engine; the second is that repairs 
of the same class on engines of equal size will represent a large 
difference in the amount of work to be done. There appear to 
be two widely different practices in vogue; in the first an en- 
gine is brought in after 50,000 to 80,000 miles and undergoes a 
general overhauling, the work done in the meantime being 
properly classified as engine house; in the second an engine 
obtains light repairs after 40,000 to 60,000 miles service and 
general repairs at 90,000 to 120,000 miles. Without determin- 
ing as to which of these should be considered the best method 
it is evident that on an engine obtaining three general repairs 
in 300,000 miles’ service or possibly two in 240,000 miles such 
a general overhauling will be more expensive than on the en- 
gine which obtains four general repairs in. 300,000 or three in 
240,000 miles service. 

In regard to the first question, namely, the variation in cost 
of a given class of repairs on account of the size of the engine 
there is but little question that the cost is roughly propor- 
tional to the weight of the engine. The cost of material cer- 
tainly varies almost directly in this proportion and figures 
which have been investigated indicate that the total cost is, if 
anything, fully proportional to the weight. The question is 
really one of whether the number of engines or whether the 
weight of engines is most nearly proportional to the work done, 
and as a matter of fact if the cost of repairing a 100-ton engine 
is more than 140 per cent. of the cost of repairing a 50-ton en- 
gine, then the tonnage basis is more accurate than the engine 
basis; if less of course the engine basis would be more ac- 
curate. This practically proves from costs we have obtained 
that the tonnage basis is the more accurate and should be 
adopted; in other words that the output of a shop should be 
measured by the tons of engines turned out rather than by the 
number. The cost of overhauling engines is certainly also 
affected by the mileage. It may not be directly so. Thus an 
engine that has run 70,000 miles may have so much work done 
on it that it costs as much to repair, as an engine that has 
run 100,000 miles, but taking this question broadly, the shops 
are keeping engines in repair year after year and the shop 
that adopts the best system for taking them in and over a life 
of 300,000 or 400,000 miles repairs these engines for the mini- 
mum cost per mile, is presumably doing the best work. It 
may be objected that the cost per mile is largely dependent 
upon the manner in which the engine has been maintained 
while in service. This is certainly true, but at the same time 
the work to be done under any classification of repairs is de 
pendent on the same factor. No classification can allow fo: 
an engine coming in in good or poor condition on account © 
its maintenance at the roundhouses and it would appear tha 
the fairest way to measure the output would be by th: 
mileage made by engines repaired. If this is granted. namel: 
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that the output should vary as the mileage made by engines 
repaired and as their weight then a very simple method of 
comparison can be employed for machinery repairs. A 100-ton 
engine that has made 100,000 miles, or multiplying these two 
amounts together 10,000,000 ton miles of engine repairs may be 
taken as a unit; and a shop can then be credited as turning 
out each month a certain number of units of machinery re- 
pairs dependent on,the number ‘of units that the total sum of 
the mileage for each engine turned out since last 1 or 2 repairs 
multiplied by its weight is equivalent to. One of the advan- 
tages of this system is that it eliminates all discussion so far 
as output is concerned as to whether an engine has a Class 2 
or Class EH repairs. If a shop chooses to consider an engine 
that has made 30,000 miles as a Class 2 repairs, it simply loses 
that amount of credit the next time the engine is shopped; if 
it calls such a repair Class EH the next time the engine is 
shopped the output obtains credit for it. Also so far as output 
is concerned it makes it immaterial as to whether a shop con- 
siders an engine receives Class 1 or Class 2 repairs; in either 
case the shop simply obtains credit for the mileage made sinte 
the engine last received repairs of either of these classes. 

If this plan is adopted the shop output for any month would 
therefore be stated somewhat as follows: that a given shop 
with a certain expenditure of money has turned out say 10 
units of machinery repairs, 8,000 flues, four fireboxes, and one 
boiler. This puts the amount of repairs turned out on a dis- 
tinct basis irrespective of what class they are, and in the long 
run will tell not only whether the shop is doing well, but 
whether the methods employed on that division are good or not. 

If this method of dividing output is adopted it would be ad- 
visable to put the roundhouse repairs on the same basis, namely 
their cost per unit of engine ton mile. The engine ton mile is 
in reality the most accurate unit on which to base cost of re- 
pairs. It is practically taking the cost of repairs per mile by 
classes on the assumption that the cost for each class varies 
with its weight which, while it may not be actually true, is 
certainly closer than assuming that the engines of widely dif- 
ferent weights cost the same amount for repairs. A statement 
of the total cost of repairs per unit of engine ton mile would be 
practically independent of the grades on any division or class 
of service, since providing engines are loaded to capacity, 
which can be safely assumed, the work done by them is very 
closely in direct proportion to the total weight of the engines; 
in other words an engine of any given weight should cost ap- 
proximately the same amount to repair per mile, whether em- 
ployed in passenger or freight service, or on a level or hilly 
division. If the cost per engine ton mile is known on any 
division for roundhouse and shop work it would be possible 
to determine whether that division is doing a greater or less 
proportion of work in the roundhouses and whether if greater 
the extra work is compensated for by sufficient decrease in shop 
cost to produce a smaller total cost and show that it was the 

etter system. It is evident that the proposed system, while 
mply suggested for machinery repairs as a comparison of 
utput, could be advantageously extended to investigate the 
elative cost of roundhouse and shop work of various divisions 
ith different proportion of light and heavy engines. 

We are strongly impressed with the importance of a unit for 

‘dging cost of repairs which enables a comparison to be made 
of the efficiency of repairs made at shops, regardless of the 

pairs made at roundhouses. 
it is quite probable that the unit of engine ton miles will 
nable such conclusions to be drawn accurately, but at the same 

©, with our present lack of experience, it seems probable 
at the cost of shop’ repairs to engines per ton would also 
‘ford a valuable basis for judging the relative efficiency of shop 

‘put; for this reason it seems advisable that for the present 
“ least the cost of general repairs made at shops should be kept 

Po basis of the ton as well as the basis of the engine ton 
mite 

“he weight of the engines referred to, should be the weight 
‘| the engines loaded without tender. The reason for this is 
t tender repairs cost far less for a given tonnage, than en- 
\¢ repairs do; in fact so far as labor is concerned 100 tons of 
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tender only requires about 10 per cent. of the cost that the 
100 tons of engine does. The material item, however, is 
heavier, so that this would be very closely compensated for by 
the weight of water in the boiler which can be included in the 
tonnage. 

The second advantage of taking the weight of the engine 
loaded as a method of measuring tonnage is that the cost per 
ton mile of engine repaired is obtained and this figure is closely 
proportional to the work done by the engine when in service, 
since this work on any division or in any service is, providing 
the engines are loaded to capacity, which can be safely as- 
sumed now-a-days, in direct proportion to the total weight of 
the engine. 

In recapitulation the recommendations are as follows: 

First, that to ascertain mileage or duration of service to 
be expected before requiring further repairs from engines 
turned out each month from the various shops in order to de- 
termine the average condition of power and whether same is 
improving or deteriorating and to advise mechanical officers 
not connected with the shop of the general condition of the 
engines when turned out,: that the following classification of 
repairs be adopted: 

Class 1—General repairs to machinery. 

Class 2—Light repairs to machinery. 

Class EH—Engine house repairs. 

Class A—Accident repairs. 

Class W—Wreck repairs. 

And that letter “F’’ be suffixed to any of the above classes 
to indicate flues renewed. 

Second—To enable a rough comparison to be made of the 
output of any shop as compared with other shops or with its 
previous record, that the expenditure, together with its proper 
proportion of expenses at each shop on Classes EH, A and W, 
repairs should be separated from the total expenditure and 
expenses at that shop and should be considered separately 
from the regular repair work; and that the expenditure, to- 
gether with its proper proportion of expenses for manufac- 
turing work and work done for roundhouses, should be sepa- 
rated from total expenses at each shop in each month and be 
considered separately; the balance of expenditure and ex- 
pense which may be considered as equivalent to the regular 
repair output which is to be determined in the following 
manner: 

Third—The flue output is determined by the total number 
of flues replaced in each month. 

Fourth—The output of fireboxes is determined by the total 
number of firebox sheets renewed, divided by four. 

Fifth—The output of boilers is determined by the number 
of boilers built. 

Sixth—The output of machinery repairs is determined bv 
multiplying the loaded weight in tons without tender of each 
engine turned out, by the mileage it has made since last shop- 
ping for Class 1 and Class 2 repairs, and dividing the total of 
such amounts in each month by 10,000,000 to arrive at the 
number of units of machinery repairs turned out. 

Seventh—That in addition a record be kept of the ton- 
weight of engines turned out receiving Class 1 and Class 2 
repairs. 

Eighth—It is advisable that the engine ton-mile basis be 
extended to roundhouse work in order to indicate whether a 
greater or less amount of work is done on engines on each 
«ivision at the roundhouses, and determine the results obtained 


therefrom both in costs at shop and total cost per engine 
ton-mile. 





By the purchase of the trolley system of street railroads of 
the city of New Haven, the New York, New Haven & Hartford 
Railroad adds 110 miles to its electrically operated lines 
This gives that system 187 miles of electric lines in Connecti. 
cut, or nearly one-third of the total mileage of the electric 
roads of the State. This purchase is believed to have been 
made to control the electric railroad situation with respect to 
preventing a possible through line from New York to Boston 
by connecting the various trolley roads. 
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LETTERS TO THE EDITOR. 


SUGGESTIONS. 





To the Editor: 

As a friend of young men, I desire to ask you to print the follow- 
ing hints, which may help some one to be patient while getting 
started: 

“Do not expect a raise in salary every sixty days, but increase 
your usefulness, and the time will come when you can demand a 
raise and get it. 

“To do a thing well is the first offering on the altar of ambition. 

‘People who never do any more than they are paid for never are 
paid for any more than they do. 

“Forgetfulness is the cause of many a failure. 

“The smart set may be all right, but smartness of the wrong 
kind destroys your chances with your employer and the public. 

“Recognize the fact that the man employing you has some privi- 
leges. Let him dictate. You draw your salary and work. 

“Tf you follow out these rules yery carefully, you are bound to be 
a success: Be punctual, be practical, be courteous, be pleasant, be 
accurate, be thoughtful, be willing, and be hustling. 

“Do not despise little things. Remember you must be little be- 
fore you are big. With bigness comes strength. 

“Be pleasant. A kind word or a smile to your associates may 
secure to you an enduring friend.” RETIRED. 


NUMBERING SHOP MEN. 
To the Editor: 

On page 108 of the March issue of the AMERICAN ENGINEER 
“Foreman” says, “I wish to register a protest and I hope you will 
put your foot of disapproval down on any system of numbering 
men as recommended in the article on “Railway Shop Manage- 
ment.” I believe this to be the most detestable thing in any shop 
and will antagonize any intelligent man. Let us devise something 
to elevate the men instead of lowering them like animals at a county 
fair.” 

Now, this is an entirely new feature of the case. It has never 
occurred to me before that an intelligent man would be antagonized 
because he had to call out a number when passing the office of the 
shop in which he is employed. I had looked upon this as being a 
rather simple way to give an intelligent man equal opportunity to 
know that his time was being properly kept. 

Of course, I would not want to go before the public with any 
system of time-keeping and accounting that would include a propo- 
sition to “lower men like animals at a county fair,” and beg to 
insure “Foreman” that I am heartily in accord with him in any 
scheme that will elevate shopmen. 

A hollow assertion that certain methods are vicious and antago- 
nistic is not, however, sufficient to induce me to discard a system 
of numbers: but if “Foreman” has a scheme whereby as good or 
better results can be obtained than by numbering workmen, and 
ean at the same time show substantial reasons why an intelligent 
man should be antagonized by calling a number, I think I shall be 
the first to adopt it. 

I suggest here that “Foreman” give in detail what he considers a 
thorough system of handling the time of railroad shopmen, and also 
that he sign his name in full and the road by which he is employed. 

W. S. Cozap. 


RECTANGULAR VS. ROUND ENGINE HOUSES. 
To the Editor: 

May I profit by the results of your observations abroad to the 
extent of having your views of the comparative merits of our 
American roundhouse and accessories, and the rectangular English 
form served by a transfer table? MECHANICAL ENGINEER. 


Eprror’s Notr.—English locomotives are usually housed in rec- 
tangular “running sheds,” which are sometimes served by turn- 
tables, and often the turntable is outside. The locomotives stand in 
long “strings,” which are awkward if a locomotive in the middle of 
a string is wanted in a hurry. American roads should carefully con- 
sider the relative advantages of roundhouses and rectangular ones 
two lines of engines standing on both sides of a transfer table. 
Where room and track connections permit, it is a question whether 
it will not pay to build rectangular houses, and provide for turning 
locomotives on “Y” tracks, or even on turntables outside of the 
house. During the past severe winter great difficulty has been 
experienced from fog in roundhouses, due to the frequent opening 


of a number of doors. A modern house, in which the heating and 
ventilating system changes the entire volume of air once every 
fifteen minutes has been a conspicuous offender in this matter, and 
the fog not only delayed work on the engines, but also caused 
serious danger of getting engines into the-turntable pit when the 
air was still outside. A plan permitting of reducing the number of 
doors to one appears to be very attractive, in the light of this ex- 
perience. Also the matter of crane service in a rectangular house is 
worth considering. Anything which tends to improve locomotive 
terminals and to facilitate prompt movement of locomotives be- 
tween runs is worth a reasonable amount of increased cost. 





A SUGGESTION IN CRANES. 


To the Editor: 

Under ordinary conditions in the up-to-date longitudinal locomo- 
tive shop with its two sixty-ton overhead traveling cranes. one of 
these cranes is usually in the boiler shop, leaving the other to serve 
the erecting floor, except when engines are to be lifted or traversed 
across the shop. Furthermore, the sixty ton crane is very heavy. 
and weighs probably not less than fifty-five tons, and is made for 
heavy work. In every erecting shop there is a great deal of light 
lifting; setting a stack, an arch front, a cab, an air pump, ete. 
For this purpose it would seem that a light electric traveling 
bracket crane over each side track would be of considerable value. 
and would avoid many unnecessary waitings, which would other- 
wise occur when the large crane was busy. Its capacity need not 
exceed 5,000 Ibs., its speed might be high. In a very large shop 
an operating cage could be provided ; otherwise. it could be operated 
from the floor by cords. A crane of this kind would probably 
weigh not more than 10,000 Ibs. It would not be a tax of much 
consequence to the power plant, and the added cost to the building 
on account of the runs or girders would be a very nominal figure. 

To provide for such a crane the operator’s cage of the large 
cranes should be in the center of the bridge. But this gives the 
onerator a better command of the floor. If the cages are hung from 
the outside of the bridge and onposite each other. as T have shown 
in the accompanying sketch, Fig. 2. an engine will swing between 
them. Figure 1 shows a half lateral section of such an erecting 
shop with an engine suspended to show clearances. Fig. 2 is a dia- 
gram showing the location of the operator’s cages on the sixty ton 
cranes, and the clearances between a suspended engine and the 
onerator’s cages. 


L. S. & M. S. Ry.. Cleveland, Ohio. Matcormm Harp. 


LOCOMOTIVE FAILURES IN ENGLAND. 


To the Editor: 

I noticed in the March number of the AMERICAN ENGINEER a 
statement to the effect that engine failures are regarded as un- 
nardonable sins on English railways, and hence infer that they have 
verv few failures. If this is the case. IT should like to know how. 
in your opinion, they accomplish such results? Is the design of 
their engines better. or do they get better care. or are the trains 
enough lighter that their freedom from engine failures can be 
accounted for in this way? 

SUPERINTENDENT OF Motive Power. 

Eprtor’s Note.—FEnglish locomotives are most carefully designed 
in all their details. They are better cared for than ours. They are 
not required to do unreasonable service. and their mileage is not so 
great as to preclude proper running repairs. The adjustment of the 
brick arch, deflector over the fire-door. and the front-end appli- 
ances, is the work of weeks or months in the case of every new 
class of engine turned out. The boilers. while small. make plenty 
of steam without burning up the tubes and sheets. and the loco- 
motive sunerintendents have sufficient authority to keep their equip- 
ment in the best possible condition; in fact, they are required to 
do so. and the connection between the locomotive department and 
the stock market is less direct than it is in this country. Further 
discussion of this subject will be found elsewhere in this issue. 








A bill was introduced in the House of Representatives March 
3 by Mr. Esch, the purpose of which is to compel railroads to 
build no passenger equipment cars after January 1, 1906 
without steel side and end sills and at least four other stec! 
longitudinal sills extending from end to end of the car, in 
cluding platforms. The bill also requires steel vestibule ani 
body frames. It was referred to the Committee on Interstate 
and Foreign Commerce. 
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BOILER SHOP TOOLS. 


ATCHISON, TopeEKA & SANTA Fe RAILWAy. 


Before Mr. G. R. Hendrson severed his connection with this 
road as superintendent of motive power, he sent us a copy of 
a systematic set of rules for boiler work, put into force by 
him for use of the mechanical superintendents and master 
aechanics. The rules include lists of equipment for the guid- 
ance of mechanical superintendents and master mechanics in 
ordering the small portable tools and in making recomenda- 
tions for large machine tools when they are considered neces- 
sary. It is not intended that all shops in the several classes 
shall be equipped with all the machinery in this list, but that 
when tools are ordered they shall be selected from these. 
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A SUGGESTION IN SHOP CRANES. 


BOILER SHOP EQUIPMENT FOR DIVISION SHOPS. 

With reference to boiler work tools, division shops are divided 
into three classes according to the work for which they are 
equipped, and the number of engines cared for. Class A shops do 
flue setting, light patching, tank repairs, ash pan, grate repairs, 
ete., for about thirty-five engines. Class B shops do the same as 
Class A, and in addition renew crown sheets, flue and door sheets, 
and do general repairs, caring for about seventy-five engines. Class 
C shops do the same as Class B, and in addition renew fireboxes 
and (do all kinds of general boiler work except building new boilers ; 
the »umber cared for in this class of shops is about 150. 

Class A Boiler Shop Equipment. 

If:nd punch and shears, for punching 13-16-in. holes in %-in. 
plate, 20-in. gap, and for shearing %¢-in. plate. 

Iivnd or power rolls for 3-in. plate, 42 ins. between housings. 

Sruall pair of clamps. 

Power flue cutter. 

Drijl press. 

Air drill, No. 2 reversible. 

T\.. chipping and caulking hammers, 11-16-in. piston, 3-in. 
Fixe rolls. 

Se ional expanders with octagonal pin. 
Riv. ting hammers (hand). 

Sledzes, 

BI wer, 


Class B Boiler Shop Equipment. 

Power punch and shears for punching 1-in. holes in %4-in. plates, 
36-in. gap, and for shearing %-in. plate. 

Radial drill, 5 ft. radius, for drilling 344-in. holes in flue sheet. 

Power rolls %4-in. plate, 10 ft. between housings. 

Hand or power rolls %-in. plate, 42 ins. between housings. 

Pair of clamps, 10 ft. 

Flange forge. ; 

Hertz flue welder. 

Flue rattler, 54 ins. diameter, 20 ft. long. 

Flue welding oil furnace. 

Flue cutter. 

Emery wheel. 

Staybolt threading machine. 

Air drill, No. 2 reversible. 

Two air drills, No. 11, reversible, with angle attachment. 

Long stroke riveting hammer, No. 80. 

Four chipping and caulking hammers, 11-16-in. piston, 3-in. 
stroke. 

One pneumatic flue cutter. 

Taps. 

Flue rolls. 

Sectional expanders with octagonal pin. 

Riveting hammers (hand). 

Sledges. 

Blower. 

Class C Boiler Shop Equipment. 

One power punch and shears for punching 114-in. holes in 114-in. 
plate, 54-in. gap, and for shearing 1-in. plate. 

One power punch and shears, for punching ?-in. holes in %4-in. 
plate, 42-in. gap, and for shearing %-in. plate. 

One power punch for punching %-in. holes in 

One power bevel shears, for.5¢-in. plate. 

One power angle iron shears for 4-in. x 4-in. x %-in. angles. 

One plate planer for long plates. 

One power rolls to roll 114-in. plate, 12 ft. 6 ins. between hous- 
ings. 


3¢-in. plate. 


One hand or power rolls to roll %-in. plate, 42 ins. between 
housings. 
One power stationary riveter, for 114-in. rivets, 12-ft. 6-in. gap. 
One radial drill press, T-ft. radius, for 4-in. holes. 
Two radial drill presses, 5-ft. radius. 
One small lever drill press for light work. 
One triple-head staybolt threading machine. 
One double-head staybolt threading machine. 
One Hertz flue welder. 
One flue rattler, 54 ins. x 20 ft. 
Two flue cutters. 
Two flue welding oil furnaces. 
One emery wheel. 
One pneumatic swager. 
Two pneumatic punches. 
One pair pneumatic clamps, 12 ft. 6 ins. 
One flange forge. 
One annealing furnace. 
One flange punch, 1-in. hole in %-in. plate. 
- One staybolt clipper. 
One staybolt breaker. 
One tank riveter. 
One truck riveter. 
Three oil furnaces for rivets. 
One oil separator. 
One safe end scarfing machine. 
Two air drills, No. 2 reversible. 
Four air drills, No. 11 reversible with angle attachment. 
Two long stroke riveting hammers, No. 80. 


Six chipping and caulking hammers, 11-16-in. piston, 3-in. 
stroke. 

Two pneumatic flue cutters with motors. 

Taps. 


Flue rolls. 

Sectional expanders with octagonal pin. 
Riveting hammers (hand). 

Sledges. 

One blower. 





Mr. J. R. Slack has been appointed assistant general super- 
intendent of the Delaware & Hudson. Mr. Slack was mechani- 
cal engineer of the New York Central and later of the Central 
Railroad of New Jersey. For the past two years he has been 
superintendent of motive power of the Delaware & Hudson and 
is-succeeded in that position by Mr. J. H. Manning, recently 
resigned as second assistant superintendent. of rolling stock of 
the Canadian Pacific. 





ee eee ees 


spies os pment Sano elaine rs ten ster tae tant e SOgpaaet AES Mey fh Em, Be 


Bas 


(rene. i, 


EPR DS TAT PRG Poa ET 


anise 


a a ok 


146 





AMERICAN ENGINEER AND RAILROAD JOURNAL 








THE CORRINGTON AIR BRAKE, 





This system combines automatic and straight air apparatus 
in such a way as to maintain each at all times independent of 
the other, so that while operating one the other may be 
brought into action if desired. The objects are: (1) to pro 
vide continuous control of passenger or freight trains; (2) 
to render it possible to make smooth stops with a minimum 
expenditure of air; (3) to avoid the parting of trains and 
increase the safety on grades by providing apparatus per- 
mitting the engineer to release the automatic brakes on the 
train and retain straight air on the engine while recharging; 
(4) to render the pumps and reservoirs of both engines avail- 
able in double-heading; (5) to render it possible for either 
engineer to control the train and permit either engineer to 
release his engine brakes in case the tires are heating. 

These features are combined in a new consolidated engineer’s 
valve, substituted for the existing valve on the engine, and, 
in fact, all of the apparatus is made interchangeable with 
that of existing systems. This company has a triple valve 





Fig. 1. 


venting the train pipe into the atmosphere in emergency ap- 
plications, a new form of high-speed reducing valve and other 
devices. The most important is the new engineer’s valve, 
which concentrates a large number of functions into a single 
device and is designed to give the engineer less rather than 
more to think about in handling his brakes. This system does 
away with the necessity for retainers on the cars. 

There is but one way to properly study a brake system, 
and that is to inspect the apparatus as arranged in an exhibit 
specially installed in connection with a rack of car equip- 
ments. A general description of the consolidated valve, how- 
- ever, is presented by aid of the accompanying engravings. 

It will be noted by reference to Figs. 1, 2 and 3 that the con- 
solidated engineer’s valve includes, in one device, the brake 
valve, with operating handle, rotary valve, equalizing piston 
and feed valves; a triple valve, with piston, graduating valve 
and slide valve; an automatic high-speed reducing valve and 
a straight air valve, with operating handle, rotary valve and 
slide valve feed valve, and that the whole is a combination of 
well-known and thoroughly tested devices. 

In the engineer’s valve an additional feed valve and run- 
ning position of the handle is provided, permitting the use 
of two train line pressures and the possibility of using either 
according to the position of the operating handle, making 


unnecessary the use of the present reversing cock, two feed 
valves and pipe bracket. The positions and directions of move- 
ment of handle for full release, running, service, lap or emer- 
gency, with the exception of the position for the extra feed 
valve mentioned, are precisely the same as in valves of the 
Westinghouse type. The method of operating the equalizing 
piston with train line air also differs from, but is precisely 
equal in efficiency and time to the existing type, and owing to 
the design of the port leading to the under side of this piston, 
as shown in Figs. 2 and 3, will not open after an emergency 
application or a heavy train line reduction when the handle 
of the brake valve is moved to full release position. 

Owing to a special arrangement of ports train line pressure 
is indicated by the black hand of the duplex gauge when the 
handle of the brake valve is on lap position. 

keferring to Figs. 2 and 3, it will be obvious, excepting for 
the adjustments of design to suit the triple portion of the 
consolidated engineer’s valve, that main reservoir air has ac- 
cess to, and the train line air from and to, the brake valve in 
the usual manner. For convenience in double-heading, and in 





FIG. 2. 


order that the automatic features of the brake may be abso- 


lutely maintained on the second engine, a small rotary valve is 
provided at the termination of the outlet of the train line 
from the equalizing piston. For double-heading it is only 
necessary to close this valve and place the handle of the 
brake valve on lap, leaving the triple portion of the consoli- 
dated engineer’s valve operative from the first engine pre 
cisely as though the second engine and tender were a ca 
forming a portion of the train. 

While the sequence of operation is precisely similar to the 
best valves of similar types, owing to design and arrangement 
of ports and passages, the time required for release and re- 
charge, with the handle in full release position, has been very 
materially reduced, and this is also true concerning the rvu»- 
ning position, owing to the size and arrangement of ports 2rd 
the construction of the slide valve feed valve. 

The triple valve portion of the consolidated engineer’s va'lve 
is identical in principle with plain triples now in use, and it 
is operated by a reduction or increase in train line pressure 
through the ports and passages connecting with cylinder 2°. 
train line, as shown in Figs. 2 and 3. The size of the po:'s 
in the slide valve, and in the slide valve bushing, is such #5 
to accommodate in one triple valve the full requirements of 
the brake cylinders on engine and tender, and in result eq! 
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to that obtained by the two triples at present used. The pis- 
ton, slide valve and graduating valve, as shown in detail in 
Fig. 2, perform the usual functions, admitting air to the brake 
and exhausting the brake cylinder pressure to the atmosphere 
through the cavity in the slide valve, the port A and the 
straight air valve when in release or normal position, as shown 
in Figs. 2 and 3. The feed groove for recharging is of suf- 
ficient capacity, within the proper time, to recharge the 
auxiliary reservoirs for the engine and tender brake cylinders, 
but not sufficiently rapidly to cause a reapplication of the 
brakes on the engine and tender. For compactness, the 
graduating stem and spring for use in emergency application 
is included in the triple piston. The main reservoir, train 
line, equalizing reservoir and gauge connections, as well as 
all other pipe connections, are for convenience of cleaning and 
making repairs, made directly to the triple valve body, making 
it unnecessary to break any pipe connection for the removal 
of any portion of the consolidated engineer’s valve, and the 
cimensions from the stud to any of these unions or connec- 





Fig. 3. 


tionS are precisely the same in all respects as the present 
Westuunghouse type of brake valve. Two %-inch pipe connec- 
tions are made to this triple, one leading to the auxiliary 
reservoirs on the engine, and the other to the brake cylinders 
on the engine and tender, the latter containing a special fit- 
ting for the automatic high-speed valve and gauge connection 
for brake cylinder pressures. 

Xeferring to Figs. 1, 2, and 3 it will be noted that the 
light air portion of the consolidated engineer’s valve con- 
St:uctively forms a part of the cap, enclosing the rotary valve 
a’! key which is enclosed or covered by a separate cap held in 
pDince by two studs. This cap is provided with an index plate 
co; :aining notches indicating the release, normal, lap and 
vice positions of the operating handle, the relative location 
\is handle to the brake valve handle being such as to afford 
y and prompt operation of either by the engineer with one 
he d, and without interference. 

-.eferring to Fig. 4, the openings constituting port A, port B, 
an. the exhaust to the atmosphere, are shown in the seat of 
the straight air rotary valve, the port A being the termination 
of = direct connection of the exhaust port from the triple valve, 
an the port B the termination of a direct connection to the 
triple valve, and the port B the termination of a direct con- 


nection to the brake cylinders and service port of the triple 
valve, as indicated in Fig. 2 in dotted lines and full section 
respectively. The additional ports shown in Fig. 4, and not 
specially indicated, and connecting with the cavity in the seat, 
are provided for the purpose of securing additional area of 
opening and avoiding excessive movement of the valve. A 
fourth, or reduced main reservoir air port is provided, being 
the termination of the reduced main reservoir air passage 
leading from the special slide valve feed vaive, to which main 
reservoir pressure is supplied from the cap enclosing the 
rotary valve of tne brake valve and through the port C as in- 
dicated. 

In the release position of the straight air valve both ports 
A and B are open to the atmosphere. In normal position the 
port A and the exhaust of the triple are open to the atmos- 
phere. In the lap position all ports are closed. In the serv- 
ice position the reduced main reservoir pressure is admitted 
into B leading to the brake cylinders. In release position of 
the handle a warning or alarm port is also opened as a sug- 
gestion for returning the valve to the normal position. The 
normal or release position of the handle of the straight air 
valve corresponds to what might be termed a running position, 
and in this position provides a continuous and free outlet to 
the atmosphere of port A from the exhaust cavity of the slide 
valve and port of the triple. The necessity for rapid trans- 





mission of air to, and exhaust from the brake cylinders, where 
straight air is used for switching service, has been anticipated 
in the areas of ports A and B, both of which form a contin- 
uous ‘passage from the brake cylinders when the automatic is 
not in use, and according to position of straight air valve 
handle, reducing the time in which this is accomplished by 
other forms of apparatus. 

At the works of the Corrington Air Brake Company at Mat- 
teawan, near Fishkill, N. Y., the entire apparatus may be seen 
in connection with equipments of a 50-car train and chrono 
graph recording devices for studying the action of the brakes. 





The importance of the utilization of waste products of manu- 
facturing and metallurgical operations was emphasized some ~ 
time ago by Mr. Maw in his James Forrest lecture before 
the Institution of Civil Engineers (England) when he said: 
“It has been stated by Messrs. Cochrane, as a result of their 
experience, that the gases from a blast-furnace making 120 
tons of Cleveland iron per day are capable, if utilized in a gas- 
engine, of developing 4,500 h.p. continuously. This corres- 
ponds to 37% h.p. developed continuously for each ton of iron 
produced per day. Of course, the value of blast-furnace gases 
for power purposes will vary with the class of ore smelted 
and other circumstances; but even if we reduce the power 
available to 30 h.p. per ton of iron made per day, then with 
our British output of over 20,000 tons of pig-iron per day, we 
get 600,000 h.p. as capable of being generated continuously by 
the utilization of our blast-furnace gases, these gases thus re 
placing a consumption of, say, between 4 and 5 millions of 
tons of coal per annum.” 
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MOTOR-DRIVEN MACHINE TOOLS. 





RECENT TENDENCIES IN INDIVIDUAL LATHE DRIVING. 





The important developments that are being made in motor 
driving, as applied to machine tools, attest the increasing 
popularity of this mode of machine driving. It is not uncom- 
mon now to find shops in which it is difficult to find traces of 
the former methods of driving machines by overhead belts. 
The inevitable difficulties and drawbacks of the motor-drive 
have been revealed by experience and are being provided for, 
and standard designs for motor-driving applications are being 
worked out by the tool builders. : 





~ 
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FIG. 1.—GEARED HEADSTOCK DRIVE UPON A 16-INCH BLAISDELL 
LATHE.— 2 H. P. BROWNING VARIABLE-SPEED MOTOR. 














FIG. 2.—GEARED HEADSTOCK DRIVE UPON A 48-INCH POND LATHE.— 
15 H. P. WESTINGHOUSE MOTOR ARRANGED FOR VARIABLE- 
SPEEDS. 

As an example of the development of standard designs, atten- 
tion should be called to the case of motor application that was 
made to the Jones & Lamson flat-turret lathe at the old shops 
of the Pittsburgh & Lake Erie, for use at their new shops at 
McKees Rocks, as described on page 89 of the March issue by 
Mr. R. V. Wright in his series on, “The Application of In- 
dividual Motor Drives to Old Tools,” part VIII. It was very 
interesting to note that the Jones & Lamson Machine Company 
had anticipated the demand for motor driving on their standard 
designs of turret lathes and had designed a special single- 


piece motor-support bracket that can be bolted to the head- 
stock of any one of their lathes for carrying the driving motor, 
as illustrated in detail in the above-mentioned article. This 
arrangement of drive proved very neat and to be the easiest 
possible method of adapting the standard type of tool to the 
individual drive, and indicates the appreciation of the tool 
builder of the importance of motor driving. 

A neat arrangement ef motor driving for a lathe has recently 
been developed by P. Blaisdell & Co., Worcester, Mass., as 
indicated in the view, Fig. 1. This shows a 16-inch Blaisdell 
screw-cutting engine lathe, which has been equipped with a 
2-H.P. Browning direct-current variable-speed motor. The 
motor is neatly and conveniently supported by a cast-iron 
bracket, bolted above the headstock and occupying the usual 
position of a cone pulley, which is omitted; the drive is carried 
direct to the spindle by gearing through an intermediate idler 
pinion, which is of rawhide to reduce noise. 

A wide range of speed changes is afforded in this drive by 














FiG. 3.—SILENT CHAIN HEADSTOCK DRIVE UPON A LODGE AND SHIIP- 
LEY LATHE.—CROCKER-WHEELER VARIABLE-SPEED MOTOR. 

















FIG, 4.—INTERESTING NEW DESIGN OF GEARED VARIABLE SPEED, EN- 


CLOSED DRIVE FOR A LATHE WITH CONSTANT SPEED MOTOR.— 
FLATHER & COMPANY. 
means of the controller, shown beneath the headstock, whic 
is conveniently operated from the lathe’s carriage; the cor- 
troller handle on the apron turns the splined shaft running 
lengthwise beneath, and this operates the controller throug" 
gearing. The resistance box necessary with the controller | 
placed out of the way beneath the bed, and is protected from 
short-circuiting troubles by a cover pan. 
This is unquestionably a most excellent arrangement of m- 
tor application for individual driving. It is especially co: 
mendable as it is applicable to standard types of lathes wit®- 
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out alteration of their design and the expense of the motor ap- 
plication is thus greatly reduced—this feature, the original 
cost of applying the drive to a machine tool, has been a great 
drawback to the general adoption of electrical driving methods. 

Fig. 2 illustrates a very similar arrangement of motor driv- 
ing as applied to a large 48-inch engine lathe, built by the Pond 
Machine Tool Company. In this case, also the motor is sup- 
ported above the headstock, but here a skeleton frame is used 
to support the motor, which spans across the headstock bear- 
ings and leaves the headstock gearing open and unobstructed. 
In place of the usual cone pulley a special gearing arrange- 
ment is provided at the spindle by means of which six changes 
of speed may be obtained through slip and back gears. The 
motor drives the spindle gear through a reduction gearing 
equipped with rawhide pinions for smooth running. 

The motor used upon this lathe is a 15-H.P. Westinghouse 
direct-current variable-speed motor, operated. by field-control 
through a controller. The controller is located upon the bed 
beneath the headstock, and is manipulated directly from the 
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bic. 5B.—DETAILS OF THE VARIABLE-SPEED GEARING AND ARRANGE- 
MENT OF MOTOR IN THE BOX LEG.—THE FLATHER LATHE. 


carriage, through the agency of a longitudinal splined rod and 
siding bevel gear arrangement, by means of which the handle 
sown at the right hand edge of the apron actuates the con- 
troller. Thus with a 50-per cent. speed control at the motor 
ad six gear changes at the spindle gear, a very flexible ar- 
re gement of drive is afforded. 

1 Fig. 3 is shown anether interesting and important motor 
(ve for a large lathe which indicates the general tendency 
t. vard mounting the motor above the headstock. This lathe 
is ‘he heavy model 60-inch lathe, built by the Lodge & Shipley 
\ \-hine Tool Co., Cincinnati, O., with their special type of 
h \stock and spindle for motor driving. In regard to motor 
S\. Jorting bracket this design resembles that of the applica- 
t shown in Fig. 1, but here the motor drives through a 
S: “\t chain. The other features of the drive are very similar 
tc ‘hose of the Blaisdell motor-driven lathe, shown in Fig. 1. 
T motor here used is a 20-H.P. Crocker-Wheeler motor, 
oY -ating at variable-speeds by the multiple-voltage system; 
th. controller, which is in this case also located in front of the 
h.-stock and operated from the carriage, is the standard 


Crocker-Wheeler multiple-voltage controller by which a 3 to 
1 speed range is afforded at the motor. 

In Fig. 4 is illustrated a new and radically different design 
of motor driving for lathes, which is of great importance, as 
it involves some features which may meet with general adop- 
tion for lathe driving. It was designed and built by Flather & 
Company, Nashua, N. H., and is shown in Figs. 4 and 5 as ap- 
plied to a 14-inch Flather engine lathe. The neatness and com- 
pactness of this drive, as well as its great convenience of 
operation, have drawn marked attention to it from all sides, 
and it is worthy of careful attention as being one of the first 
instances of a lathe designed especially for and made a stand- 
ard for motor driving. 

The motor is, in this arrangement of driving, placed in a box 
leg beneath the headstock. While in the present case it is 
shown on the right hand side of the leg, it can be placed at 
the left, or arranged otherwise equally as well. When placed 
as shown in this view, a plate is cast in the bed to protect the 
motor from chips and dirt falling upon it and doing harm; 
the body of the motor is held firmly in place by means of lugs 
fastened to it and in turn screwed to the leg, while the inner 
end fits into a hole bored in the cross ties cast in the leg. 

The details of the drive are clearly shown in the sectional 
view of the headstock and box leg, Fig. 5. On the end of the 
armature shaft is a rawhide pinion, A, meshing with metal 
bevel gears, B-B, turning them in opposite directions. These 
gears are keyed to the friction clutches, C-C, and are connected 
to either, or disconnected, at will, by the lever D; this lever, 
which starts, stops and reverses the lathe, has an extension 
handle running the full length of the bed and is convenient 
at all times to the operator. 


On the upper end of shaft, E, are keyed five metal-flanged 
rawhide-gears of different diameters, which mesh with five cor- 
responding gears running loosely on shaft, H. These gears are 
connected to shaft, H, one only at a time, by means of key I, 
which slides in a keyway cut in the shaft; when this key, I, is 
moved from gear to gear by means of lever, J, it is depressed 
flush with the shaft by the collars placed between the gears, 
G-G. By this means the key must be entirely out of one gear 
before the springs placed under the key can force it into the 
keyway in another gear; hence there is absolutely no way by 
which more than one gear at a time can be connected to the 
shaft H. On the upper end of shaft H is a bevel gear, L, mesh- 
ing with a similar gear on the lathe spindle where the cone is 
usually placed. The back gear is retained and operated as usual. 

The lever, J, is very convenient for the operator and can be 
moved for varying the speed while the lathe is running, giv- 
ing a quick change instantly, with practically no shock or jar; 
the starting, stopping and reversal of the drive is most con- 
veniently provided for by the extension handle, D. The lathe 
has been so designed that nearly any make, speed or style of 
motor, either direct or alternating current, can be used and 
thus meet the needs of any class of service. The motor can be 
removed for inspection without disturbing any other part. 
The bevel gears have planed teeth which tends to reduce the 
noise to a minimum, while placing the motor in this way as 
low as possible, prevents any swaying or vibration. 

As above stated, this design of motor driving merits careful 
attention of those interested in this important subject, as it 
accomplishes several important things that the other styles 
of drive do not. In the first place, the motor is unobtrusively 
placed below the bed in an unoccupied space, which not only 
eliminates the possibility of vibration, but also leaves the head- 
stock free and open for inspection and care; in the second 
place, the drive is thus made enclosed and entirely protected, 
and instead of losing in convenience of operation its flexi- 
bility is greatly increased—and without undue complication. 
The objection that has been offered to this arrangement of 
driving, that only certain types of motors may be used is use- 
less, as it can easily be arranged for any modern enclosed- 
type of motor, whether for direct or alternating current. This 
design is indeed an important innovation in the field of motor 
driving and offers many new ideas. 
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THE CARD INDEX IN THE DRAFTING ROOM. 





BY J. H. LONIE, 





The card index system now occupies an established place 
in commercial and professional offices. One of the places 
where it can be employed to the best advantage is the railroad 
draughting room. Much valuable time is often unnecessarily 
wasted in searching for drawings or prints which, were they 
properly indexed, could be located in a few minutes. The 
card index system, by reason of its simplicity, accessibility 
and expansibility, is especially adapted to this work. It will 
be found impossible to so apportion a series of numbers in a 
book that each drawing will be listed in its proper place, while 
in the card system they may always be listed in alphabetical 
order. 

An outfit for this work may be purchased from any sta- 
tionery dealer. As many persons will handle these cards it is 
desirable to have some form of locking device to avoid the 
danger of a spill. A tinted card is preferable to a white one, 
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as it is not so easily soiled by constant handling. Any desired 
size of card may be used. In the drawing room of the road 
with which the writer is connected (the Chicago, Rock Island 
& Pacific), a plain card 4 by 6 ins., perforated at the bottom 
for the locking rod, is used. If the office typewriter is 
equipped with a card writing attachment these cards may all 
be written upon it and a very neat record be made. Each 
drawing may be listed on a separate card or several drawings 
of the same part for different classes of cars or locomotives 
may be listed on the same card. The latter method has the 
advantage that it keeps the index more compact, but not more 
toan six or eight drawing numbers should be placed on one 
card. If the latter method is used a space should always be 
left between lines upon which to enter any additional informa- 
tion relative to the drawing. If it is cancelled, for example, 
this information should be entered upon the card, together 
with a reference to the new drawing. It will often be found 















































1434—C. a 
Party. Date. || Party. | Date. | Party. | Date. 
1 | 
G, Mess ......... 1-14-03 | | \| 
| | | 
A. B. McL. ..... 1-22-03 || | | 
— || —————. |- 
ee 2-2-03 | | 
SE ererree 2-4-03 | | 
A. McC. wcccceeee 2-7-03 
_— 
Cc. W. Larner ... 2-17-03 | 
|| 

















necessary or advisable to list a drawing showing several 
pieces, under two or more heads. In that case a letter or 
letters showing under what additional heads the number may 
be found should follow the title. This will aid very materially 
in making records of cancellation, etc. In general it is de- 
sirable, for simplicity, to have the drawing number appear on 
as few cards as possible, but a liberal use of cross cards is 
recommended. Many parts of cars and locomotives are known 
by different names and it is not desirable to list these parts 
for each class under all these heads. Here again the cross 
ecard comes to the rescue. Take, for instance, the “fountain” 
of a locomotive. This is known as the “steam stand,” “piano 
box,” etc. This may be indexed under one head as “Fountain” 
and cross cards reading “Steam Stand,” see “Fountain,” etc., 


be made out and filed in their proper order. No definite rule 
can be given regarding headings, but, in general, the noun 
should govern. As an example, driving axles, engine and 
tender truck axles, etc., should all be indexed under Axles, 
and cross cards may be filed under D, B, etc. If only one 
person were to use the index an extended use of cross cards 
would not be necessary, but it must be borne in mind that 
every person in the office will have occasion to consult it. 

If the cards for engine, car and miscellaneous drawings, 
foreign prints, etc., are all filed together it will be necessary 
to go through a considerable number to find the one sought. 
A better plan is to have a drawer for each. Guides (i. e., 
heavier cards with a part projecting above the common ones) 
should be used, not only for the alphabet, but for subjects as 
well. These will save considerable time, as by their use it 
will be necessary to go through only a few cards each time a 
drawing is wanted. 

The card system can be applied with equal facility to the 
keeping of pattern and blue print records. Patterns are 
indexed in the same manner as the drawings, with the excep- 
tion that in adition to the pattern number the number of the 
drawing on which it is shown, if any exists, is also given. For 
the blue print record a ruled card is used. At the.top is 
placed the drawing number. The initials of the party to 
whom the print is sent appear in the first column and the 
date in the second. If receipts are required for prints the 
date of the receipt may be placed in the first column under the 
first date, or in a third column, as preferred. These cards may 
be used on both sides. They show at a glance a complete 
record of all prints made from a drawing. 

Closely allied with the subject of indexing is that of num- 
bering and filing drawings. It will be found difficult, if not 
impossible, to so assign a series of numbers that the series 
will be properly filled. Either not enough numbers will be 
assigned or many vacant spaces will be left. In the former 
case it will be necessary to assign a new series or to start the 
series over again, using a letter either before or after the 
number. This is likely to lead to confusion, as there will be 
two or more drawings of the same number distinguished in the 
index only by the letter. One of the simplest systems is to 
number drawings consecutively as made, regardless of size or 
subject. The sizes may be designated as “A,” “B,” “C,” etc., 
and the letter added or prefixed to the number. All drawings 
of the same size are then filed in numerical order in a shallow 
drawer or drawers suitably arranged and marked on the 
outside with the size and inclusive numbers. The compart- 
ments may also have the inclusive numbers conspicuously 
placed upon them. With tnis system no reference need be 
made in the index to drawers and compartments or set num- 
bers, and if at any time a change is made in the filing no 
change whatever need be made in the index. 





By a conclusive vote the American Society of Civil Engineers 
has declined to join the other engineering societies in the 
union engineering building made possible by the generosity of 
Mr. Carnegie. This action stamps this society as exclusive, 
fearing the loss of prestige by contact with equally important 
organizations by uniting in establishing quarters in the same 
building. Notwithstanding the disappointing result of the 
vote the union engineering building will still be the center 
of engineering of this country. 





In the equalization of 2-6-2, or Prairie type locomotives it 
has been discovered that difficulties have, in certain cases de 
veloped. In certain cases it has been found that derailments of 
the forward drivers have occured when these drivers and th< 
leading truck have been equalized together and the two rea! 
pairs of drivers and the trailing wheels have formed the othe: 
unit. By changing the hanging so that the front truck and the 
first two pairs of drivers are in one group with the rear driver: 
and trailers in another, the difficulty has been removed. Thi: 
suggests the advisability of careful study of the equalization 
of this type. 
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A LOCOMOTIVE WHEEL LATHE RECORD. 
A Very EFFICIENT PERFORMANCE, 








One lathe in the shops of the Chicago & Great Western 
Railway turns all of the tires of all of the engines in service 
on that road, and the performance is so efficient that Mr. Van 
Alstyne, superintendent of motive power, bas been asked to 
supply the information for the readers of this journal, 

This lathe maintains the tires on 287 locomotives, or 768 
pairs of tires, which mace in 1893, 8,385,354 miles. It is an 
84-in. Niles, double-head wheel lathe, and the cutting speed 
varies, according to the tires, from 25 to 30 ft. per minute. 
With Novo and Allen tool steel the cuts are % in. deep and 
the feed is 3-32 in. These tires are of the Standard, Midvale 
and Latrobe makes, and the work regularly turned out aver- 
ages three pairs of tires per day, with 56-in. centers. The 
power required is about 15 horsepower. 

If others can show records which equal or surpass this, space 
will be gladly found in this journal to record the facts. 





STANDARD SMOKE BOX ARRANGEMENT. 


———__—. 


SouTHERN RAILWAY. 





A standard arrangement of smoke boxes on 22 by 30 ins. 
locomotives of the 2-8-0 (consolidation) type on the Southern 
Railway is illustrated in the accompanying drawing recently 
received from Mr. S. Higgins, mechanical superintendent of 
that road. This arrangement is shown as adapted to smoke 
boxes 80 ins. in diameter, and for smaller engines the same 
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STANDARD SMOKE BOX ARRANGEMENT. 
SOUTHERN RAILWAY. 


Plax is followed, but is modified for the smaller diameters. 
The <!aphragm plate is in front of the nozzle and the stack is 
extc: ied down into the smoke box by an adjustable pipe 
term'sating about 11 ins. above the nozzle. The drawing shows 
the rangement of a front end which is 69 ins. long and a 
dou): nozzle 30% ins, high. 


HYDRAULIC PRESS FOR CYLINDER BUSHINGS. 





A sketch of a convenient, portable, hydraulic press for draw- 
ing cylinder bushings into place has been received from Mr. 
R. D. Smith, superintendent motive power of the Burlington & 
Missouri River Railroad. It is in use in all the locomotive 
shops on that road and is found to be infinitely more satisfac- 
tory and convenient than the crude methods of expanding the 
cylinder by inserting a red hot billet. In the first place, a 
hot chunk of metal is inconvenient to handle, several men 
are usually waiting about for it to heat up, the cylinder is 
always expanded in such a way as to distort its shape, and 
the process of inserting a bushing partakes of the character of 















































PORTABLE HYDRAULIC PRESS FOR CYLINDER BUSHINGS, 


the job of shrinking jackets on modern ordnance. The 
troubles are all avoided by the use of this press, which may be 
wheeled to the engine in the shop or roundhouse. The pulling 
cylinder is inserted in the cylinder of the locomotive, the 
bushing is placed ir position, the pipes being connected and the 
keys driven in the piston rod and the pump started. Water for 
the pump is carried in the tank on which the pump js mounted 
and the cylinder goes into place without the least trouble. 
The accompanying engraving shows the bushing when nearly 
“home” in the locomotive cylinder. All the material may be 
picked up in any shop and the practice of bushing cylinders is 
now so common as to warrant the construction of similar de- 
vices for use in all shops and roundhouses. 








Mountain grade work naturally develops expert handling of 
the air brake. The writer recently rode in the rear car of an 
eleven-car passenger train from Yampai, Arizona, to Needles, 
California, and did not once feel the brakes go on or off. The 
distance is 126 miles and the difference in elevation is 107 ft. 
less than one mile. The engineers on the Santa Fe who do 
this regularly, every day, deserve most prominent mention of 
their work. 





In that section air brake failures are unheard of. No chances 
are taken. The Santa Fe will accept a freight car without 
brakes, but these cars are piped before being switched into 
trains. The yards near mountain grades are all equipped 
with air piping and near at hand is an engineer’s valve in the 
cabin of the air brake inspectors. A through freight arriving 
in one of these yards is stretched from the rear end by the 
hand brakes and is stopped by the engineer with a 20-lb. reduc- 
tion. This sets the brakes hard and the road engine leaves 
the train ready for the inspectors. Four men inspect the train. 
Two start at each end at opposite sides and work toward the 
center. They make the usual inspection of trucks and wheels 
and also of the brakes, noting carefully the piston travel. A 
fifth man follows them and makes adjustments and replace 
ments in accordance with the chalk marks of the inspectora 
When through, the train is tested and defective triples and 
other parts are replaced. All this is done in about twenty 
minutes. The triples are cleaned and tested by the repairman, 
between trains, and those requiring repairs are sent to the 
shops. These inspectors are intelligent men and are encour- 
aged by the officers of the company by promotion. 
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A NEW DOUBLE BORING MACHINE. 


For Bortna LocoMOTIVE CONNECTING Rops. 





The accompanying half tone illustrates a new design of 
double boring machine that Prentice Bros. Co., Worcester, 
Mass., have recently developed for the simultaneous boring 
of both ends of a locomotive connecting rod at one setting of 
the rod upon the table. This is a special tool and has a wide 
field of usefulness, both with the locomotive builders and at 
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THE NEW PRENTICE DOUBLE BORING MACHINE FOR SIMULTANEOUSLY 
BORING BOTH ENDS OF LOCOMOTIVE CONNECTING RODS. 


large locomotive repair shops. Its important details are wor- 
thy of note. 

This tool consists of two complete and independently driven 
drilling machines, mounted upon a heavy base and having 
lateral adjustment thereon, as shown. The head of each ma- 
chine is adjustable upon its upright and each spindle is amply 
counterweighted to provide for heavy boring bars. Each base 
is bored for a bushing to support and guide the boring bar. 
Each machine has an oil pump and the necessary piping for 
delivering oil in steady flow through the spindle and the sub- 
base has a deep trough around the edge to catch the oil. 

Each head is provided with the usual hand and power feeds, 
and also the well-known Prentice improved quick return and 
stop motion, which permits the spindle to be quick returned 
or approached with power feeding, and the point of the boring 
tool to be brought to the work and power feed thrown in by 
the same lever, while the machine is in operation. The drive 
has eight changes of speed by means of the 4-step cones and 
back gears, and four changes of feed are provided. The re- 
maining important features and dimensions are presented in 
the following table: 


SPECIFICATIONS. 
Co ee eee 12-in. holes in each end of a connecting rod 
BPOCIS Of BOWS... ss cece ssavc From 32 ins. to 126 ins. between centers 
seein Gistenee., spinGles bb. BASGS.... oc ccc csssscceesesevas 33 ins. 
iabmum distance, spindies to BASES. ... ccc cccccsioccsesavesees 5 ins. 
Ns HE DG ono 0 65.0050. 60 660 teh oO ON SOW Rs Case w seeds 13 ins. 
ADIIEE OF RHINO IN BIOSVE. 5.06 cscs ssiss cence senn err 2% ins 
Re ee SEIS No. dda ek g'40/6 01d <0 0 ew aie a wee Oe Sn Cae e mee aes 3% ins. 
Total ratio of driving gearing............ 1 to 20; of back gears,l to 5 
SEG OE. ONUE, -OUOE Dib 6. 6.0.0:6:5% 6 shee scr see esa cereauces 8 ft. 9 ins 
he TR LCL ERROR CE CCC EC 13 ft. x 4 ft 


SS hic on 154 shaded khde aaa enee ed dae ieee 17,500 Ibs. 











THE SMITH ONE-BELT REVERSING COUNTERSHAFT. 





Tue SMITH COUNTERSHAFT COMPANY. 

A novelty in a countershaft for driving machine tools and 
other machinery from main line shafts is being introduced by 
the Smith Countershaft Company, Melrose, Mass. This new 
type of countershaft is illustrated in the two accompanying 
illustrations, one of which shows the speed cone removed and 
parts opened out to view. 

The important feature of this new device is that it obviates 
the use of two belts, one straight and the other crossed, for 
the reversing feature, as is commonly resorted to in the usual 














THE NEW SMITH SINGLE BELT REVERSING COUNTERSHAFT. 


types of countershaft. A single driving pulley is used, pulley 
G in the detail view, and the gears are used only for reversing. 
Its operation, however, does not differ from that of the ordi- 
nary counter shaft, as by moving the shipper handle in one 
direction, the forward motion is obtained and, in the other 
direction, the reverse motion. 

The principle of operation of the mechanism may be under- 
stood by reference to the detail view: The driving pulley G 
turns loosely upon the shaft, unless clutched by friction plate, 
H, which is drawn against its right hand side for forward 
motion. The reverse motion is obtained through the special 
gear arrangement within pulley G. 

This gear mechanism consists of the three pinions, E-E, which 
are mounted upon a strong spider, D, and mesh with both 
gear, F, and the internal gear, I, cut inside the rim of pulley, 
G. Gear, F, is keyed rigidly to the shaft and when spider, D, 
and pulley, G, are brought into position they enclose it and 


mesh exactly. The friction ring B is held stationary at all 
times, the hub of the spider running freely in it. The friction 





cone A is threaded to the hub of the spider D and is capable of 
being clutched to the ring B, thus holding the spider stationary 
and giving the reverse drive. The friction ring, B is held sta- 
tionary and prevented from revolving. 

For reverse motion, the process is as follows: The shipper 
handle is thrown so as to engage friction ring, A, with frame, 
B, which stops ring, A, and thus spider, D, from revolving; 
then with pulley, G, in motion as usual, and pinions, E-E, held 
stationary, gear, F, and consequently the shaft are given a 
reverse motion at a speed similar to pulley G; the counter- 
shaft will run faster backwards than forwards, the internal 
gear being the driver and the spur the driven member. 

This principle of planetary gears which is made use of is 
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UNASSEMBLED VIEW OF PARTS OF THE SMITH SINGLE BELT REVEES- 
ING COUNTERSHAFT. 
well known and has been well tried for such work as this; 
this application is quick acting and efficient, and the use of 
the friction clutches makes the starting and stopping action 
smooth. The gears, EE, are fiber pinions, cut to mesh 
accurately with both gear, F, and the internal gear, I, and thus 
in reverse motion the mechanism causes a minimum of noi«e. 
The most important feature of this countershaft is to be 
found in the reduction by 50 per cent of belts and pulieys 
required; for the belt maintenance of a large railroad s io0p 
this would be an item of considerable importance. The a:di- 
tional room that is made available upon the main line s aft 
is also an item of considerable importance, as it permits 1 ore 
machines to be placed in a shop per unit of main line s: aft 
length. Also the reduction of extra belts and pulleys actually 
makes this new countershaft cheaper and easier to in.tall 
than the older style. The makers, the Smith Counters::aft 
Company, will be pleased to give further information to «0Y- 
one interested upon request. 
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PASSENGER LOCOMOTIVE FOR THE VANDALIA. 
4—4—2 (ATLANTIC) TYPE. 


Four passenger locomotives for this road have just been 
delivered from the Schenectady works of the American Loco- 
motive Company. These are heavy engines, weighing 179,444 
lbs., with 109,500 Ibs. on driving wheels. This is the most 
remarkable feature of the design, as a weight of 27,375 Ibs. 
per wheel igs the greatest driving wheel load in our record of 
locomotives. This even exceeds the practice of the Pennsyl- 
vania Railroad in the Class E 2 and E 2a engines, which have 
109,033 and 109,000 Ibs. on drivers, respectively. The Van- 
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BOILER. 


CRG. Cede diwids wdavawbdeneweeecatade ems Straight top, radial stays 
Kuaidie Giameetae Of Bret TING. 0.66 ds kc beds ciccveeniieseuscamel 70% ins. 
I ook a os crticca.cen Gueme ee «4:00 6 omeleeaeeeae 200 — 
Thickness of plates in barrel and outside of firebox...% in., % _ is n. 
PS I hia 60k coe get esie sud 46.apeles a auannd~ seen ee 
EE 6 8k os ade bd dels Has. 1n.dee gee d eam eeen ann + ins. 
2, ER er ore ree Front, 80% ins; back, 69 ins. 


Firebox plates, thickness: 


Sides, 3% in.; back, % ins.; crown, % ins.; tube sheet, %4 in. 


Firebox, water space....Front, 4 and 6 ins.; sides, 4 ins.; back, 4 ins. 
WR CR MEG INGS oi6'6 cc eccccesntmas ten nds cass eceeuaune Radial 
Dg | Tree ees Ulster special iron, 1 in. diameter 
PS DIE a 66. aK hitS.c ceesie ceeeimigesnnegcnsane anes eeenenel 351 
PE, GEE ik a4 a dia a6 6 cee cb ns cb Nedaeancaeetaee tone aaee 2 ins. 
Tubes, lameth ower. tube sheets... i os ices 6c ccticwesvas steseepime 16 ft. 
Heating NS ESF Ce Tee 2,923.3 sq. ft. 
Heating surface, EE nie fad ac owseclats ca Vawmde naomeee 177.1 sq. ft. 
ee a eee eee rir oe ec 3, — 7 sq. ft. 
CN ES 806 66 5 do ch de dé dtense dendeGadea duaeckewedae 2 sq. ft. 
Bivhawed neasied, Gimmetet .....o.0. 0 ceciccccctictncienesae 54, oe 5% ins. 


VANDALIA LINE ——_—$_—$—_$———$ 





PASSENGER LOCOMOTIVE 4-4-2 TYPE VANDALIA LINE. 
W. @. Arp, Superintendent Motive Power. AMERICAN LocoMoTIvE Company, Schenectady Works, Builders. 


dalia engines have 9% by 13 ins. driving journals, and the de- 
tails show unusual care, especially in the valve motion, 
where the links and motion pins are made to give a straight 
pull and thrust to the connections. These engines have boilers 
7054 ins. in diameter, which is one of the largest ever put into 
a passenger engine. But the heating surface is 3,100 sq. ft., 
which is in line with the tendency toward sacrificing a few 
tubes for the purpose of securing good circulation space be- 
tween them. These boilers have 351 2-in. tubes with 13-16 in. 
vertical spaces between them. Water spaces of 4 ins. are pro- 
vided all around at the mud ring. In the accompanying tables 
the usual dimensions and ratios are presented: 


RATIOS. 
Heating surface to cylinder volume..........cccccccccccces = 298.00 
Tractive weight to heating surface. .....-..rcccccccccccccces = 35.36 
REQCELVG WOES 0 EPRCEIVG GIOSEs coo ck ce cccccevsteeccaces = 4.43 
RTOCCEVS Gilene Gi MUNIN BENENOGs.. 646 ccc ccccsccccceccceces = 7.97 
RIGACHERS GUPENOD C0 BUNOG BINS 666 6s cce cc ica geadesiccnccoses = 6L8 
Heating SUrenee to trAClle GMOrGs.< 6c cic ccccccecacsceseese = 12.8% 
SOCMS WRI GO DONEI MURINE cio ooo ck kd ccc ccewwccicnceen = tes 
GENERAL DIMENSIONS. 
UU BtésGgpedind cabana need date cus sdwmiee & eee aeaia ome 4 ft. 8% ins. 
a We EUS CER ERCORE OD 1h 4c dO EL AWEh Rw ee Rew Bituminous coal 
Weight ee I NIG si:0)a raid a Gcdvci quan Wa eare wae ed aicamuce 179,000 Ibs. 
ph rere rer re rere er rreT 109,500 Ibs. 
We ight engine and tender in working order..........+++5:. 321,820 lbs. 
WHOGE, Ct GUNN. Cc ken ge Ces EAA SENG OS <a due amen eee meceen 7 ft. 
W heel base, NL bag WS Str WiclWal ae Wesabe Ou eo CR Ra ee © WARK 16 ft. 6 ins. 
M eel base, SN i +c diene aeiad cae eaer ce ee ia es ae eleta ea wate 27 ft. 3 ins. 
Wheel base, total, engine and tender.............eccee. 57 ft. 10% ins. 
CYLINDERS 
cep A Se Oe EY Ce OEE TOT PE er rT 21 ins. 
pede tt ERR ee ae ee a et are 26 ins. 
Horizontal thickness of piston. .......ccccccsscsccsccsecsece 5% ins, 
Diameter Of PIStOM POM... 2. cccccccccccccccccscnsccesncesces 3% ins. 
: SOE Se SN oc iv cad wc basa veuebae Gelb ceeubu Cast-iron rings 
eee ere ere re er ee U. S. metallic 
OF Me Snes cw Ra Reos ME dedaKesnee dannconuaes 18 x 1% ins. 
Cn Cee POE a yo ane Cke <b xweae ce cerns oe aeeene es 18 x 3 ins. 
er er ere ee ee re rr ee 1% ins. 
" VALVES. 
ANG (Oc Mar Ms. £dd wba ewdk ca tude Wawad a eeaen Allen American 
Greatest travel of slide valves.......... eT Terre Cer re 6 ins. 
( eet OO eer err eer er rere lin. 
+ SO IG OE Slee WINO ae dk da6u sees dace kdb ened Line and line inside 


ead of valves in full og 
1-16 in. — lead, both front -_ back motion 


SDC GF VARVGQUEE DRONUNEY 0:6 656. 6e 66 dee Her eens sedi wus . 8. metallic 
, WHEELS, ETC. 

DOP OF GAs: Ws iia cic a ukSecaaws odes stdsabeeewacadas 

, eter of driving wheels “outside Oe Cha 6 os Rie ees cece 79 ins. 
Mcierial of driving-wheel centers.......ccccccccccccccccece Cast steel 
Pickness of tire........ Cae AEDS Se ten ve M bach acaee 3% ins. 
Driv Stig Ms Sore le hain e os patie dag Gigioe he Cast steel 
D eter and length of driving journals..... 914 ins. diameter x 13 ins. 


‘eter and length of main crankpin journals: 
(Main side, 7 ins. x 4%4 ins.) 6% ins. diameter x 7 ins. 
eter and length of side-rod crankpin journals: 
; Front, 5 ins, diameter x 3% ins. 
~ ne-truck CTO ee 6 ins. diameter x 10 ins. 
Jisiaeter of engine-truck wheels......... Pag dnescedscedce cae sam 


S| » 


Smoke stack, inside diameter. ... sce ccsccccccccctencecs 16 and 17 ins. 
er er ae 14 ft. 119-16 ins. 
TENDEE 
dette ds ck cectndekeewcdeceennk adadd eae eawren Water bottom 
We CU as wiccct wpe denn ceeee dy hades cee seeeanee 56 320 Ibs. 
We GE) eo wctcccasecesctceedesceagqcxvaacdadaunneaeen 36 ins. 
Journals, diameter and length.............. 5% ins diameter x 10 ins. 
ala da dalek nee 4 gmd Scene 10,0 6 oe ered ees wee ane 21 ft. % in. 
WE civweh ceeededdcaa de geecdead oudauwer 7,500 U. S. gals. 
Coe ONE 4.55 6 2 cs ode ca tdsleMaden Chen daaes ane weewene 12 tons 





A VISIT TO THE WORKS OF J. G. BRILL COMPANY. 





When the business of the J. G. Brill Company, car and truck 
builders, had outgrown the large plant at 31st and Chestnut 
streets, eighteen and a half acres of land at 62nd street and 
Woodland avenue were purchased and much larger shops and 
buildings erected. That was about fifteen years ago. Since 
that time, and from time to time, these buildings have been 
increased in size, several of them have been replaced by larger 
structures, many new buildings added, and to-day the works 
are the most complete and best equipped for the building of 
electric cars and trucks of any in the world. 

Passing in at the gate, the visitor sees at the right a large 
two-story finishing shop with a frontage of 200 ft. and nearly 
as deep. It contains nearly three-quarters of a mile of rail- 
road tracks, and has a specially designed combination trans- 
fer table and elevator electrically operated in a long pit at the 
front of the building, by means of which the largest cars are 
quickly placed on any track on either floor. After crossing 
many tracks filled with cars and trucks ready to be shipped, 
one approaches the office building at the end of a line of build- 
ings 680 ft. long. The rear doors of the offices open almost 
at the center of the works, and are very conveniently located 
for the frequent trips of the officials through the shops. Let 
us start from this point and passing the stock room for cast- 
ings and the pattern department, enter the blacksmith shop. 
At first one sees small furnaces with many men wielding ham- 
mers, and is confused by the deafening roar of a multitude of 
machines, A couple of hundred feet farther, we come upon 
many one, two, and three thousand-pound steam hammers 
and heavy “bulldozers.” Here some of the side frames of the 
trucks are forged, and large pieces of ironwork for cars, such 
as bolsters and trusses are made. Leaving this building, we 
pick our way among great piles of iron and steel billets to 
another forge shop, 75 by 160 ft., equipped with heavy steam 
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hammers and 2,000-ton hydraulic presses, where the most in- 
tricate large forgings in the world are made—a process of 
manufavturing side frames for trucks peculiar to this firm. 
The operation of these enormous presses, and the rapid and 
carefully trained movements of the gangs of men who handle 
the bulky pieces of white-hot metal with wonderfully devised 
derricks, is perhaps the most fascinating of all the wonderful 
things that are to be seen in this busy hive. In the shop ad- 
joining, a building of equal size to that from which we have 
just come, are a great variety of the latest types of spring- 
making machines, which mix their clatter with the roar of oil- 
burning furnaces. 

Next we shall go to the machine shop, a three-story build- 
ing, 100 by 125 ft., erected during the past year, and enclosing 
at the rear a chimney stack 175 ft. high, with opening at the 
top 8 ft. in diameter. The shop is filled with multiple drills, 
planers, lathes, milling machines, boring mills, turret lathes, 
and many specially devised automatic machines. The material 
from the forge shops is bored and finished here; castings are 
also bored and finished, sheet metal stamped, and dies for the 
hydraulic presses cut. A part of the first floor is oc- 
cupied by the engine and pump rooms. A large Cor- 
liss engine furnishes 300 h.p. to machinery in the 
wood mill, and drives two-belted generators, furnish- 
ing light and power; a direct-connected 200 KW. unit 
is driven by a Harrisburg and held in reserve for use, 
when the belted units are stopped; a Ball engine 
drives a high-voltage generator which furnishes cur- 
rent for the trolley system of the plant; an arc-light 
engine and generator furnishes 5,000 volts for 100 
lights. The company is changing its entire system 
from belt to motor-driven machinery, using 25-h.p. 
motors as standard, and at the present time have 
four 25-h.p. motors in the machine shop, three in the 
wood mill, one 50-h.p. motor in the spring shop, four 
ranging from 15 to 40 h.p. in the blacksmith shop, 
and others in various departments. A new boiler 
house at the rear of the machine shop contains a main 
battery of four return-tubular boilers of 600 h.p. 
capacity each, and two boilers of 400 h.p. each. Con- 
nected with the machine shop by a bridge and a 
transfer table is the truck-assembling shop, where 
the heavy parts are handled by pneumatic hoists. 
This is a three-story building, 160 by 60 ft., and in- 
cludes an axle and wheel-grinding department. An 
engine room adjoins which furnishes air for the pneu- 
matic hoists and tools. The wood mill, a three-story 
building, 80 by 180 ft., is connected with the lumber sheds and 
drying rooms by bridges and a number of trolley lines. Here, 
as elsewhere, the most improved types of machines are used. 
A 75-h.p. high-speed Harrisburg engine operates blowers which 
draw the sawdust and shavings from the machines through 
& system of piping to two large separators over the boiler 
room. Crossing a bridge, we find ourselves on the second floor 
of a building 100 by 140 ft., the first floor of which is used 
for boxing cars and large pieces of material. 

Before going to the erecting shops, we will look in at the 
door of the bending house, a two-story building, 120 ft. long. 
The wood is steamed in tanks of various sizes, after which the 
pieces are clamped to forms and placed in drying rooms. Re- 
turning between the wood mill and packing shop, taking care 
not to get in the way of a traveling crane which extends the 
entire length of these buildings, we cross the tracks of a trans- 
fer table which runs for 340 ft. between the machine shop, 
wood mill, and packing shops, and a long section of erecting 
shops. In the first erecting shop we enter. we see car sills 
being put together with cross members and tie-rods, and covered 
with flooring. This comprises the bottom framing, which as 
soon as completed, is mounted on shop trucks and commences 
its journey which ends when the completed car rests on its own 
trucks in the finishing shop. In the next shops the side posts 
are set up, the ends built in, and the roofs put in place. Those 
who know nothing of car building can have but a faint con- 


ception of the framed skeleton that is between the panels 
and sheathing and the finished woodwork. As lightness is es- 
sential in an electric car body, and as it is not uncommon for 
tne body to carry a load twice its own weight, every piece of 
wood and material is placed in such a manner as to give the 
greatest possible strength, trusses and tie-rods playing an im- 
portant part. Leaving this section of the erecting shops, which 
cover 200 by 320 ft., we cross another transfer table electric- 
ally operated over a pit 360 ft. in length, with another section 
of erecting shops extending the full length of the table, and 
see cars in every stage of building, from the bare framework 
to the nearly completed cars. Platforms, vestibules, head- 
linings, windows, and interior woodwork are installed, and the 
first coats of paint applied. Following a track which leads 
from the end of the transfer table around the rear of these 
buildings, we tind ourselves back at the finishing shop whence 
we started. In this shop the painting, lettering, decorating, 
and varnishing is done; the seats, heaters, and the rest of the 
equipment are put in place, and the cars mounted on their 
trucks. It is interesting to note the large variety of types of 





A LARGE HYDRAULIC FORGING PRESS. 
AT THE WORKS OF THE J. G. BRILL COMPANY.’ 


cars all of which have their special fitness for the conditions 
found in those cities whose names are seen on the letter 
boards: Double-deckers for England, Europe and Mexico; com- 
bination open and closed cars for the mild climates of the 
Pacific coast, South America, South Africa, and elsewhere; 
convertible cars, whose windows and panels slide up into 
pockets in the side roofs; semi-convertible cars with large 
windows which are also stored in roof pockets when not in use; 
the “Narragansett” type of long open car with its convenient 
pair of steps at each side, and many others, including sumptu- 
ously furnished private cars, powerful electric locomotives, 
sprinkling cars and sweepers. One is impressed with a large 
number of cars approximating in size and appearance the 
finest coaches in steam railway service, and showing the rapid 
development of interurban electric railroading. 

Before leaving, the visitor should know about a few depart- 
ments and other things he has missed—the extensive varnish- 
ing rooms, the glazing, upholstering, drafting, and electrical 
equipment departments, the shipping platforms and wheel 
sheds, the equipment for fire protection, including an elevated 
50,000-gallon reserve tank, and two “Underwriter’s” fire pumps, 
each with a capacity of 1,000 gallons per minute. Tracks 
from the Pennsylvania and the Baltimore & Ohio lines enter 
the yards and pass through the principal buildings, and a com- 
plete trolley system connects all of the buildings—about six 
and a half miles of tracks in all. 
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A HEAVY POWER BENDING ROLL. 





CINCINNATI PuNcH & SHEAR COMPANY. 





The illustration presented herewith shows a new motor- 
driven power, pyramid bending roll of improved design, re- 
cently built for the government by the Cincinnati Punch & 
Shear Company, Cincinnati, O. As shown, the machine con- 
sists of three forged steel rollers placed in pyramid form; 
the upper one, which is the heaviest, has a solid extension arm 
for tilting it, when it is desired to take out the formed 
cylinder, and tne opposite end has a hinged housing which 
may readily be tipped back clear of the upper roll journal. 

The machine is triple geared, and the gears connected with 
motor are cut, while those on ends of the rolls are of steel and 
are in all cases ample for the maximum capacity of the ma- 
chine. The upper roll is raised and lowered by power, and 


this device is usually heavy, so that, with the lower rolls at 
rest, the upper may be used for corner bending and other 











grades of 1 per cent.; taking into consideration the time for 
meeting trains, and letting faster trains pass, slowing up over 
grades, etc., it averages eight miles an hour, the cost being as 
below: 


Wages engimeer and fremam.....ccccccscccces $6.90 
Wages engineer and fireman overtime......... 1.75 
Wages conductor and brakemen............... 7.73 
Wages conductor and brakemen overtime....... 2.88 


Qil and waste for locomotive...............+ $ .30 
ee Ce ee Oe EE oa Sad cwadscaaeeeduue. 





Or 32.3 cents per thousand ton miles. 


“The same train, if loaded with 1,000 tons (tare and contents) 
averages 15 miles an hour over the same district, and the cost 
is as follows: 





Wages engineer and fireman................ $ 6.90 
Wages conductor and brakemen.............. 7.73 
Oil and waste for locomotives............... -30 
Ge Ge Se Oe I ho 6 oe bcceccdecnceues 19.20 

$34.13 


Or 28.8 cents per thousand ton miles. 
“The economical engine load is variable and is governed, 





A NEW PYRAMID BENDING ROLL (MOTOR-DRIVEN) OF PARTTICULARLY HEAVY DESIGN. 


BUILT BY THE CINCINNATI PUNCH & SHEAR COMPANY. 


like work. In connection with this there is a clutch, with 
which, when disengaged, cone work may be formed. The upper 
roll housing is reinforced on both sides and at both ends by 
heavy forged steel bars, which take much of the strain off of 
the screws. 

The motor used is a heavy General Electric motor of the re- 
versible type, which gives the operator instant control of the 
machine. The rolls and the driving mechanism are all 
mounted on a heavy cast iron bed frame. The width in this 
particular case between the housings is 6 ft. 2 ins., but this 
type of machine is built by the Cincinnati Punch & Shear 
Company in several sizes up to 16 ft., the wider ones having a 
four-point contact. center bearing beneath the lower rollers. 





OVERLOADING LOCOMOTIVES. 





Overloading of locomotives is a practice which no progressive 
manager will permit, after he has studied its effects. The 
tonnage rating craze has brought a remarkable development 
to the locomotive, but it is now time for sensible and intelli- 
gent loading of locomotives—in short, for common sense in 
this matter. It has been satisfactorily demonstrated that 
abou! 15 miles per hour is an economical speed for freight 
service and this speed should be the basis for tonnage rating, 
where the grade conditions permit. Mr. G. J. Bury, general 
Superintendent, Canadian Pacific, says: “If freight trains aver- 
age i+ miles an hour, train and enginemen can make 5,000 
miles a month, while if the average be reduced to eight miles 
an hour the men cannot stand more than 3,000 miles a month. 
Sixty crews at 15 miles an hour will make 300,000 train miles 
ber iionth, while at an average of eight miles an hour it will 
take <0 more crews or 200 extra men to handle that business. 

“Looking at the matter from a financial standpoint, a con- 
Solidation engine hauls a train weighing 1,100 tons (tare and 
contents), over 118 miles in a district where there are several 


not only by the number and length of grades, but by the density 
of traffic. On a road where traffic is very light at certain 
periods and dense at other periods, it might be good trans- 
portation to load engines heavily during light traffic, but it 
would be suicidal to load engines heavily when traffic was 
dense, even one train staggering and doubling over a district 
will demoralize the trains following and those met, resulting 
in overtime, extra consumption of fuel, and the risk of train 
accident which increases when train and enginemen are long 
hours on duty. In loading engines it has been the practice 
on some roads to so load them that they would haul a train at 
seven miles an hour over the steepest grade. If the steepest 
grade were of short length, no great delays might result, but if 
the steepest grade for instance, was to be eight miles in length, 
an engine, with a run for it, would take one hour to make the 
eight miles and the longest time it takes to make the distance 
between two stations is what limits the traffic. With trains 
loaded in this way, the traffic would be greatly restricted. 

“In a general way locomotives should be so loaded when 
traffic is dense that they may make an average spetd over a 
district of 15 miles an hour, providing there are no unusual 
delays, and while theoretical tests are all very well for a basis 
on which to work, the only way to arrive at the engine load 
is by actual tests in practice. After ascertaining what an 
engine will do in actual practice the load should be shaded 
slightly from this. No fixed rule can be given for the loading 
of engines, but the conditions of each district at each period 
must be closely studied and the load be made such that the 
train can make reasonably good time. It may be taken as a 
general principle (providing engines are in good condition) 
that, where trains are a long time on the road, and the dispatch- 
ing is not at fault, that the engines are too heavily loaded. A 
live superintendent will hustle over his district on freight 
trains, be on the ground where the trouble lies, and fix the 
load to meet the conditions without delay.” 
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This indicator has two specially strong features. It has an 
outside spring and a very small piston area which admits of 
using a light spring with a free motion. 

It has been developed by the Star Brass Manufacturing Com- 
pany, Boston, Mass. The Bureau of Steam Engineering, U. 
S. Navy Department has taken the position that hereafter all 
indicators furnished for the use of the government must have 
outside springs. This instrument was developed to meet this 
requirement and it has been done without increasing the 
veight of the moving parts. The drum pencil motion is the 
same as that previously used by this company, but the area of 
the piston has been reduced from one-half to one-quarter of a 
square inch which permits of using a small size of wire in the 
spring. Instead of being compressed, this spring is elongated 
in action, which tends toward bringing the motion in a direct 
line, avoiding cramping and excessive friction. The pencil 
operates in a way directly opposite to that of inside spring 
indicators and the atmospheric line is at the top of the drum. 
Instead of being at the bottom, the cylinder connection is at 
the side of the instrument and an angle cock is used to mount 
it, which brings the steam pressure on top of the piston. It is 
easy to remove the cylinder for cleaning or examination, with- 
out interfering with other parts and from the engraving it 
will be noticed that the end of the cylinder has no connection 

















IMPROVED STAR INDICATOR. 


with the outer walls of the indicator. This permits of jacket- 
ing the cylinder with live steam and avoiding distortion of the 
cylinder by the heat. The drawing shows how the spring is 
removed from the hot steam and is not liable to change of ten- 
sion or to deterioration. 





Automatic stokers for locomotives were highly spoken of 
by Mr. J. F. Walsh, superintendent motive power of the Chesa- 
peake & Ohio Railroad, and Mr. S. M. Vauclain, of the Bald- 
win Locomotive Works, at the March meeting of the New 
York Railroad Club. Both of these gentlemen considered the 
experience of the past few years sufficient to indicate a prom- 
ising future for stokers, and they thought that the device 
would make very rapid progress in the near future. 





“What is the true principle of organization in a democratic 
community? Getting others to do what you want done while 
they are doing what they themselves wish to do.’—Mr. Fren- 
year, before the Electric Club. 





Fairbanks, Morse & Company, of Chicago, have secured the 
services of Mr. M. Greenwood, formerly Pittsburg manager 
for the International Steam Pump Company, to take charge of 
their steam pump business in the Pittsburg territory. 


PERSONALS. 








Mr. William Rourk has been appointed car foreman of the 
Michigan Central at Chicago. 





lur. J. Dewey has been appointed acting master mechanic of 
the Erie Railroad at Galion, Ohio. 





uit, W. H. Wilson has been transferred as master mechanic 
of the Erie Railroad from Dunmore to Susquehanna, Pa. 





Mr. W. S. Ganby has been appointed master mechanic of the 
Atchison, Topeka & Santa Fe Railway at Arkansas City, Kan. 





Mr. 's. J. Cole has been appointed acting master mechanic of 
the Erie Railroad at Meadville, Pa. 





Mr. F. O. Bunnell has been appointed engineer of tests of 
the Chicago, Rock Island & Pacific Railway with office in 
Chicago. 





Mr. R. F. McKenna has been appointed master car builder 
of the Delaware,-Lackawanna & Western Railroad, with head- 
quarters at Scranton, Pa. 





Mr. T. Rumney has been transferred as master mechanic of 
the Erie Railroad, from Meadville to Jersey Vity, to succeed 
iar. W. S. Haines. 





Mr. E. R. Webb master mechanic of the Michigan Central at 
Michigan City, Ind., has had his jurisdiction extended over 
the Chicago district. 





Mr. T. H. Ogden has been appointed master mechanic of the 
Mexican Central Railroad at imonterey, Mex., to succeed Mr. 
W. J. Wilcox who has been transferred to Chihuahua, Mex. 





Mr. J. G. Riley the veteran master mechanic of the Michigan 
Central died at his home in Chicago, kebruary 21. He began 
service with the Michigan Central in 1836 at Ann Arbor. 





Mr. C. Graham, master mechanic of the Philadelphia & Read- 
ing at Philadelphia, has been transferred to the same position 
at Reading in charge of the Reading and Lebanon branches. 





Mr. S. W. Taylor has been appointed master mechanic of the 
Chicago, Rock Island & Pacific at Cedar Rapids, Ia, to succeed 
Mr. J. H. Stubbs. Mr. Taylor has been superintendent of shops 
at that point. 





Mr. J. H. Stubbs has been transferred as master mechanic of 
the Chicago, Rock Island & Pacific from Cedar Rapids, Ia., to 
Fiarbury, Neb., to succeed Mr. D. A. Hathaway who has re- 
signed. 





Mr «a. H. Gairns, master mechanic of the Chicago, Rock 
Island & Pacific at Esterville, Ia., has been transferred to 
Trenton, Mo., in the same capacity, to succeed Mr. M. §. 
Monroe. 





Mr. W. S. Haines, division master mechanic of the =rie 
hailroad at Jersey City has been appointed master mechau'¢ of 
the Jefferson and \yyoming divisions and the New York, 5us 
quehanna & Western Railroad with headquarters at Dunmore, 
Pa. 





Mr. George W. Smith, assistant superintendent of ma: iit- 
ery, and master mechanic of the Burnside shops of the I!! nois 
Central, has been appointed superintendent of motive power 
of the Chicago & Eastern Illinois, with headquarters at aD 
ville, Ill., to succeed Mr. Thomas A. Lawes, resigned. 











aera Ce 


tll DT Sih Sie eS 


Pea YOR ea NEI alte bile alii, 














9 Nai taal 








Aprit, 1904. 


AMERICAN ENGINEER AND RAILROAD JOURNAL 


187 








Mr. George K. Hatz has been appointed master mechanic 
of the Chicago & Alton, with headquarters at Bloomington, III. 
\ir. Hatz has heretofore been general foreman of the Illinois 
Central at Burnside, Ill. 





Mr. denry Hardie has been appointed master mechanic of 
the Cumberland Valley division of the Knoxville branch of the 
Louisville & Nashville with headquarters at Corbin, Ky. He 
has been promoted from the position of general foreman of the 
shops at that point. 





Mr. R. F. Kilpatrick has been appointed superintendent of 
motive power of the Delaware, Lackawanna & Western Rail- 
road to succeed Mr. T. S. Lloyd. Mr. Kilpatrick has for several 
years held the position of master mechanic at Scranton. 





Mr. B. P. Flory has been appointed mechanical engineer of 
the Central Railroad of New Jersey to succeed Mr. G. W. Wil- 
din. Mr. Flory is a native of Pennsylvania. He was born in 
Susquehanna in 1873 and was graduated from Cornell Univer- 
sity in 1895. He has had experience in mining engineering in 
Montana and began railroad service with the Lehigh Valley in 
1899 as inspector and was afterward draftsman, chief drafts- 
man, and mechanical engineer of that road. In connection 
with the construction of the new shop at Sayre Mr. Flory was 
transferred to the office of the chief engineer in New York and 
leaves this position to accept the appointment on the Central 
Railroad of New Jersey. 





Edward A. Phillips who was well and widely known as the 
editor of the Railroad Car Journal and afterward as general 
agent of the National Railway Publication Company, died in 
New York, February 26, after a brief illness. Mr. Phillips was 
born in England in 1863 and came to this country in 1888. 
After spending several years at sea and securing a master’s 
certificate at an unusually early age,hisfirst workin the United 
States was in connection with the publication department of 
Messrs. Thos. Cook & Son. In 1890 he took up railroad news- 
paper work and soon began the publication of the Railroad Car 
Journal as editor, which he continued up to the time of its 
absorption into another publication. He was an able writer 
and was thoroughly familiar with mechanical railroad sub- 


jects. He was devoted to his many friends and will be sadly 
missed. 





Mr. T. S. Lloyd has been appointed general superintendent of 
motive power of the Chicago, Rock Island & Pacific. To accept 
this appointment he has resigned as superintendent of motive 
power of the Delaware, Lackawanna & Western where his 
work for the past four years has been a conspicuous success 
and has attracted general attention because of the remarkably 
fine condition to which the department has been brought out 
of the chaos which formerly existed on that road. Mr. Lloyd 
is a man of strong personality, positiveness in carefully formed 
opinions, executive ability and good business judgment. With 

se he combines a very wide experience and is admirably 
fitted to direct the important organization to which he has 

n called. He began as a machinist on the Toledo & Ohio 
ntral and has served in the mechanical departments of 
‘antic & Great Western, the Pittsburg, Fort Wayne & Chi- 

o, and the Chesapeake & Ohio. He was for ten years master 
echanic of the latter road at Richmond, Va. 





“ir. F. N. Hibbits has resigned as assistant superintendent of 
ive power of the Union Pacific to accept the appointment as 
sulting engineer of the Southern Railway and its allied 
s These include the Queen & Crescent system; the Central 

©’ Georgia, the Mobile & Ohio, and the Georgia Southern & 

‘ida, a total mileage of nearly 12,000 miles. He will report 

1 committee of the mechanical officers of these roads, includ- 
Mr. Samuel Higgins, mechanical superintendent of the 

‘thern Railway. Mr. Hibbits is 37 years of age and a grad- 

'"*e of Rose Polytechnic Institute. In 1886 he entered the serv- 

ic of the Cleveland, Columbus, Cincinnati & Indianapolis as 


t 
j 


YQ 


machinist and was soon placed in charge of mechanical engi- 
neering work on that road. In 1891 he went to the New York, 
Lake Erie & Western as engineer of tests and in 1892 was made 
mechanical engineer. In 1894 he was appointed master me- 
chanic of the Rochester division. He has also had experience 
in the operating department as trainmaster and as division 
superintendent. For about three years he has been with the 
Union Pacisic as mechanical engineer and assistant superin- 
tendent of motive power. 





Mr. George W. Wildin, whose appointment as assistant 
mechanical superintendent of the Erie Railroad was an- 
nounced last month, has held the position of mechanical en- 
gineer of the Central Kailroad of New Jersey for the past 
three years, where his work was specially successful because 
of his wide road experience. Mr. Wildin is 34 years of age. 
He is a graduate of the Agricultural and Mechanical College, 
Manhattan, Kan., and began railroad service as a draftsman 
in the mechanical department of the Atchison, Topeka & Santa 
Fe Railway at Topeka. He served in this capacity and as a 
locomotive fireman for four years and then entered the service 
of the Mexican Central as locomotive engineer. After this he 
was connected with the department of the chief engineer. of 
that road. He then went to the Chicago & Alton as locomotive 
engineer and next served as machinist, locomotive engineer 
and mechanical engineer of the Plant System. From 
the latter position he went to the Central Railroad of New 
Jersey in the same capacity. Mr. Wildin thus combines tech- 
nical preparation with a great deal of practical road experi- 
ence, which render him a very valuable addition to the staff 
of the Erie Railroad. He is a member of the American So- 
ciety of Mechanical Engineers, of the Master Mechanics’, the 
Master Car Builders’ Associations and is first vice-president 
of the Traveling Engineers’ Association. It is only through 
a record of hard and effective work that a man of his age is 
called to a position of this importance. 


Locomotive frames was the subject of a characteristically 
thoughtful and able address by Mr. S. M. Vauclain before the 
New York Railroad Club March 18. After illustrating by lan- 
tern slides the progress in frame construction and frame 
splices, which accompanied the increasing size of locomotives, 
the speaker showed that the recent serious trouble from 
breakage was not due to lack of strength He believed it to 
be a result of water in the cylinders which did not find suf- 
ficient relief through piston valves or valves of the balanced 
type which permitted too little motion with reference to the 
balance plate to allow water to escape. It is doubtful if the 
general subject of frames has ever been so well summed up 
before and the development of frame splice construction so 
clearly traced. The speaker’s arguments with reference to 
the necessity for the escape of water were clear and im- 
pressive. Cast steel as a material for frame construction was 
strongly advocated, because the material was nearly twice as 
strong as wrought iron and was more likely to be homogeneous 
than welds in wrought iron were sure to be sound. Judging 
from this address the report of the committee on this sub- 
ject before the Master Mechanics’ Association next June is, 
likely to be exceedingly valuable. In the discussion, Mr. 
Deems said that he had seriously considered making locomo- 
tive frames of slab form out of ship plate material. 





The well-known Modoc Soap Company has been succeeded by the 
Henry Roever Company, of Chester, Pa. The plant and buildings 
are up to date; the company has three sidings on its own grounds 
aid its own wharf on the Delaware River, where steamers may 
lvad and unload merchandise. With a capital of $300,000 and a 
.aodern plant with improved manufacturing faci'ities, the company 
Ss prepared to meet all the requirements of the cstomers of the old 
eonecern. The two specialties in which our rea- ers are interested 
are known as the “Improved Modoc Liquid War Cleaner” and 
“Modoc Powdered Soap.” The car cleaner is well known, and the 
powdered soap is made specially for shop vse. The officers of the 
company are: Henry Roever, president and manager; William C. 
Sproul, vice-president; Josiah Smith, secretary and treasurer. 
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AN OBJECT LESSON IN FIREBOX SIDE SHEETS. 





At the last convention of the Master Steam Boilermakers 
Association there was a novel exhibit presented for the purpose 
of demonstrating the effect on side sheets, of a narrow water 
space at and above the foundation ring of a firebox. Mr. John 
H. Smythe, formerly foreman boilermaker of the Chicago & 





new half side sheets, and have had no trouble with staybolts 
leaking. It is hard to say what makes the side sheets crack, 
but I attribute it largely to bad water. The Sante Fe made a 
very good test by putting in some water gauge cocks along the 
side at the hottest points, running the pipe of the first through 
the outside sheet to within % of an inch of the inside sheet, 
the second, within 4%, of an inch, and the third within %-in. 


FIG. 1.—PUNCHINGS FROM FIREBOX SHEETS SHOWING CRACKS FROM OVERHEATING. 
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FIG. 2.—SMYTHE’S OFFSET SIDE SHEETS. 


Alton, arranged to illustrate the effects of overheating of the 
side sheets, by laying off a board to represent the locations of 
staybolts, in the side sheet by punched holes, and, into the 
punched holes in the board, placing punching or burrs from 
the firebox sheet in the relative positions occupied while in the 
firebox, as in Fig. 1. These sections of the sheet show the fire 
side and the effect is evident in the minute cracks, which are 
greatest in the part of the sheet enduring the most intense 
heat. Referring to this exhibit Mr. Smythe said in part: 
“We had trouble with staybolts breaking from the start; and 
the engine has been out about forty days since we put in the 


“T believe the result of this test was that the first one which 
was within \-in. of, the inside sheet, showed dry steam, the 
second wet steam, and the third water. This goes to show that 
the water boils away from the side sheets and I believe our 
water spaces are too narrow. In order to try to overcome this 
I have offset the half side sheet, as shown in the drawing, Fig. 
2, making the water space 9 ins., also putting the flange of flue 
and door sheet in the water from top of side sheets down. 

“T have at the present time five engines in the boiler shops 
for half side sheets and radial stays, all of the engines having 
been delivered to the company last August. You will notice 1 
said that I had no wouble with engine 421 since putting in half 
side sheets, although she gave us trouble all the time before 
that, so I believe the oftset side sheets will do the work. It 
will allow the side sheets to expand.” 

The advantages resulting from the wide water space around 
a firebox, are an increased volume of water through which to 
transmit the heat, and also a reduction of bending moment due 
to the longer staybolts; both of these factors are of the great- 
est importance in prolonging the life of a firebox, since with a 
wider space the circulation must be improved, thus doing away 
with the deadly steam film next the sheets, and with the larger 
staybolts, the stress due to expansion and contraction of side 
sheets, must be decreased. The use of side sheets curved at 
the top and bottor as indicated, is a novel method of con- 
struction, and one that ought to have a beneficial effect in 
taking care of the expansive forces. The shape makes possible 
a wide water space above the fire line, the widest we have an) 
knowledge of, a construction for which we have contended as 
being one of the remedies for firebox troubles. In any event 
the results will be watched with much interest as they will b: 
the outcome of a battle royal with bad water conditions. W< 
beg to acknowledge courtesies extended by Motive Power fo 
data contained in this article. 





Mr. Samuel Higgins has resigned as mechanical superi» 
tendent of the Southern Railway, to become general managé 
of the New York, New Haven & Hartford Railroad, succee® 
ing Mr. W. E. Chamberlain. Mr. Higgins was born in 186° 
in San Francisco. He began railroad work with the New Yor’ 


Lake Erie & Western, in 1881, as machinist apprentice. Afte” 


serving as machinist, assistant foreman and general forem2’ 
at the Susquehanna shops, he was appointed engineer of m< 
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tive power, in 1887. 
master mechanic and in 1892, was appointed assistant super- 
intendent of motive power. In 1894, he went to the Lehigh 
Valley Railroad as superintendent of motive power. In April, 
1901, he was called to the Union Pacific as superintendent of 
motive power, and in June, 1902, he went to the Southern Raii- 
way as mechanical superintendent, the position which he now 
leaves. His present appointment is a recognition of his ability 
and wide experience and this selection of another successful 
motive power officer for a high operative position indicates the 
importance of motive power responsibilities and training for 
higher positions. 





A great amount of attention is being given to the question of 
rapid change-gear appliances on lathes, both by lathe builders and 
by lathe users, and an ever increasing preference is being shown for 
such lathes over less modern types. It will therefore be of much 
interest to the machine tool trade in general, and to lathe users in 
particular, to learn that the question of patent rights for the manu- 
facture of lathes equipped with possibly the most improved and 
most efficient of such appliances has just been effectually settled. 
The American Tooi Works Company of Cincinnati have, through 
purchase, acquired manufacturing rights under the several patents 
which have been issued pertaining to such devices. This gives 
them the undisputed right to build absolutely without restriction 
and under thorough protection from infringement litigations, their 
improved new “‘American” engine lathe with quick changing mech- 
anism for thread cutting and feeding. This lathe has previously 
heen shown in these columns and its merits are already well known 
and its exceptional possibilities in the way of rapid production are 
recognized by progressive shop managers. The line of sizes in 
which this lathe is built ranges from 14 in. to 36 in., inclusive, and 
full information on any size will, we are confident, be cheerfully 
furnished by the makers. 





The American Blower Company of Detroit, Michigan, are at 
present installing their ‘A B C” fan system of heating in the new 
shops of the Olds Gasoline Engine Works at Lansing, Michigan, 
which contract they secured because of the excellence of the lay- 
out submitted to the engineers of the building. The building is 
one story in height, being a steel frame structure. It consists of 
one division running east and west 130 by 488 feet; one division 
running north and south 62 by 346; one locker office and wash room 
building 86 by 141 feet, and one paint storage building 20 by 20 
feet. The heating apparatus is arranged to provide for an addition 
130 by 488 feet to the main portion of this building, and to main- 
tain an average temperature of 65 degrees F. throughout the present 
structure, with the exception of the offices and paint shop, which 
are to be heated to 70 degrees. This apparatus consists of four 
units, each made up of an “A B C” sectional base heater, having a 
capacity of 3,250 lineal feet of one-inch pipe, to which is at- 
tached an “A B C” full housed steel plate fan. The fan located in 
the 62-foot wing is special, having a housing 100 inches high and a 
Wheel 66 inches in diameter. The other three fans are regular 
120 inch “A B C” fans, with wheels 70 inches in diameter. All 
of the fans are operated by independent motors. All of this heat- 








ing apparatus is carried on girders which span the roof trusses in 

the wings, and is entirely above the bottom chords of same. 
BOOKS AND PAMPHLETS. 

Tra 


ling Engineers’ Association. 


§ . Proceedings of the Eleventh 
\nnual Convention. 


. Edited by the secretary, W. O. Thomp- 
_ son, Oswego, N. Y. Bound in flexible leather; 240 pages. 

Th _Work of this association along the lines of improving the 
operation of locomotives is exceedingly important. Its discussions 
Cover a wide range of subjects, and are participated in by men who 
actully do the things they talk about. 





Assov' ation of Railway Superintendents of Bridges and Buildings. 
oceedings of Thirteenth Annual Convention, October, 1903. 
ited by the Secretary, S. F. Patterson, Boston & Maine 

. ilroad, Concord, N. H. 

ll; . volume contains the reports, records and discussions of the 
cony: ion held in Quebec, Canada, last October, and among the 
speci valuable reports are one on water purification for loco- 
Motiv. use, and one on methods and equipment for storing fuel oil 
for Si >plying locomotives. The latter report contains many. draw- 
my | photographs, and constitutes the most complete collection 
0 in 


mation on this subject which is available. 


He served for two years as division 





The Indicator Hand Book. A practical manual for engineers. By 
C. N. Pickworth, editor of the Mechanical World. Part lL. 
The Indicator: Its Construction and Application. Second 
edition. New York. D. Van Nostrand Co., 23 Murray street. 
Price, 3s. net. 


This little book is an excellent guide to the application of the 
indicator, and of all the works on this subject we have seen none 
better in its field: It describes a number of the best instruments, 
presents the history of the indicator, discusses its errors, its attach- 
ment, various methods of making connections, describes reducing 
gear and errors therein, and gives good advice as to the care and 
use of these instruments. The ground covered by this book should 
be carefully studied by those who are called upon to use indicators 
in their work; whether in steam or gas-engine practice. 





Proceedings of the Master Car and Locomotive Painter’s Associa- 
tion, 34th Annual Convention, held in Chicago, September, 
1903. Published for the association by the Railway Master 
Mechanic, Chicago, 1903. 

This volume of 150 pages contains papers, reports and discus- 
sions of paints and painting from the standpoint of those who 
paint locomotives and cars. It is a valuable record each year, com- 
ing as it does from entirely disinterested people who are users of 
vast quantities of paints and varnishes for the most exacting ser- 
vice which these materials are called upon to perform. The value 
of the proceedings to those who are not members of the associa- 
tion would be greatly increased if the index was more complete 
and if the titles of the papers were set in large type in the form of 
headings. ‘These annual volumes are exceedingly valuable in the 
literature on the use of paints, in fact their value is unique, be- 
cause the opinions come from men whose responsibilities are en- 
tirely confined to this special subject. 

Proceedings of the Eleventh Annual Meeting of the Society for the 
Promotion of Engineering Education. Held in Niagara Falls, 
N. Y.. July, 1903, and joint session with the American Insti- 
tute of Electrical Engineers. Edited by Calvin M. Woodward, 
C. Frank Allen and Clarence A. Waldo, committee New York 
Engineering News Publishing Company. 1903. Price per 
volume, $2.50; to members, $1.50; to libraries, $2. 


This volume is the largest and in many ways the most interesting 
issued by this society. It contains a number of valuable papers. 
Those by the late Prof. R. H. Thurston; a report on “Technical 
Books for Public Libraries’; one on education for factory manage- 
ment; a paper by Arthur W. Ayer on engineering education from 
the standpoint of the practical engineer, and others, are exceedingly 
important contributions to the literature of modern education. 





American Compound Locomotives. A _ practical explanation of the 
construction, operation and care of the compound locomotives in 
use on American railroads. By Fred H. Colvin. First edi- 
tion, 1908. Derry-Collard Co., 256 Broadway, New York. 
Price $1.50. 

This book is written especially for locomotive engineers, firemen 
and shop men who have to do with compound locomotives on Ameri- 
can railroads. It is thoroughly practical and generally descriptive, 
being written with a view of rendering the descriptions perfectly 
clear. The engravings are excellent, ten of the different types of 
compounds being illustrated by “duotone” engravings, which we 
have never before seen in books of this kind. The author has taken 
special pains, by aid of sectional drawings, to indicate the operation 
of the valves and show the manner in which the steam gets into 
and out of the cylinders and passages. The book deals with a por- 
tion of the history of the compound, and also contains instructions 
for locating and remedying defects in operation. It fills a specific 
need, and it should result in assisting in the proper maintenance 
and efficient operation of compound locomotives. 





The Crocker-Wheeler Company. Ampere, N. J., have recently 
issued a large number of interesting publications, including the 
following bulletins and pamphlets : ‘ 

Bulletin No. 40, “Crane Motors, Form K.”’; Flyer No. 145, 
“Electric Drive for Machine Tools with Methods of Variable Speed 
Control”; Flyer No. 153, “Machine Tool Equipments, Band Saw 
Driven by a Direct Connected Motor”; Flyer No. 154, “Band Saw 
Setting and Filing Machine with Contained Motor Drive’; Flyer 
No. 155, “3-in. Bolt Cutter with Motor Drive’; Flyer No. 156, 
“Contained Motor Drive on a 30-in. Drill Press’; Flyer No. 157, 
“Motor Drive on a Four-Spindle Mud-Ring Drill’; Flyer No. 158, 
“Motor-Driven 24-in. Lathe’; Flyer No. 159, “Motor Driven Gap 
Lathe with 28- and 48-in. Swing”: Flyer No. 160, “Heavy Turret 
Lathe with Motor Drive’; Flyer No. 161, “Light Milling Machine 
with Motor Drive”; Flyer No. 162. “Heavy Milling Machine with 
motor Drive”; Flyer No. 163. “Motor Drive Applied to a Gear 
Shaper”: Flyer No. 164, “Horizontal Boring Machine with Motor 
Drive”; Flyer No. 165, “Motor Drive on a 51-in. Boring and Turn- 
ing Mill’: Flyer No. 166, “No. 4 Single Punch, Equipped With 
Semi-Enclosed Motor’; Flyer No. 167, “Motor Drive on a Rotary 
Revel Shear,” and Flyer No. 168, “Motor-Driven Bending Rolls.” 
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AMERICAN BLOWER CoMPANY.—This company has issued a cata- 
logue devoted to the application of their waste-heat drying system 
as applied to the drying of bricks. It is known as “Catalogue 
No. 15,” and while the subject is of special interest to brick- 
makers, the details of the apparatus described will interest others 
who have occasion to use drying apparatus for kilns or other pur- 
poses. It is an exceedingly handsome catalogue and beautifully 
gotten up in every way. 





The Brady Brass Company report ‘an excellent condition of busi- 
ness and most gratifying results in the service of their “Cyprus 
Bronze Bearing Metals” in driving boxes, rods, tender and truck 
brasses and journal bearings for both passenger and freight equip- 
ment. This company has sold several million pounds of this metal 
in the past fifteen years, and in the interests of its customers it 
brings to bear an experience of thirty-two years in the manufacture 
of bearing metals. Mr. D. M. Brady is president of the company. 
The New York office is at 95 Liberty street. 





Poor’s READY REFERENCE Bonp List.—This edition, of January, 
1904, contains all the important facts required by investors, bond 
experts, bankers, and others, relative to the bonded indebtedness, 
interest charges, etc., of the leading railroad systems of the United 
States. It is a supplement to Poor’s Manual of Railroads, and is 
the third annual compilation of this department. All the bonds 
listed are carefully indexed, and the pamphlet is invaluable to those 
interested in bonds. It is published by Poor’s Railroad Manual 
Company, 68 William street, New York. 


Epison StoracGE BATTERY FOR Car LicutTinc.—The Gold Car 
Heating and Lighting Company has made an arrangement with Mr. 
Thomas A. Edison and his company for the exclusive sale in the 
United States of the Edison storage battery for car-lighting pur- 
poses. The railway car-heating business of the Gold Company has 
grown to a great extent, and the introduction of the new battery 
renders it necessary to move to larger quarters. They have taken a 
large suite of offices in the Whitehall building, 17 Battery place, 
New York. and have moved the Chicago branch and the New York 
office to that building. 





Hottow Staysorrs.—The Falls Hollow Staybolt Company, 
Cuyahoga Falls, Ohio, have received a letter from Supervising 
Inspector-General George Uhler, of the Department of Commerce 
and Labor, indicating that the committee on boilers and machinery 
has made a careful examination of papers, letters and reports of 
comparative tests of staybolts submitted to them. The report of the 
committee concludes as follows: ‘All the data contained therein is 
very instructive and interesting reading, and we are of the opinion 
that the Falls Hollow staybolt is safe and efficient for use in the 
construction of locomotive and marine boilers.” 


“JEFFREY SCREENS” is the title of a pamphlet by the Jeffrey Man- 
ufacturing Company, Columbus, Ohio, which should be examined by 
every one having occasion to use screens for any sort of material. 
This company finds it necessary to devote a department to this 
branch of their work, and by reason of a wide experience they are 
prepared to meet all sorts of requirements for screening machinery 
for ores, sand, rock, coal, or any kind of material for which screens 
are used. This pamphlet is known as “Catalogue No. 69.” It is 
comprehensive, and is illustrated by half-tones and working draw- 
ings of screening machinery in service. 





GRAPHITE.—The March number of the periodical bearing this 
title, which is published by the Joseph Dixon Crucible Company, is 
illustrated and printed in a way which compels notice. This num- 
ber presents an imposing array of handsome engineering structures 
and buildings on prominent railroads and in large cities, indicating 
the appreciation of the Dixon graphite paints by use upon them. 
This number is a remarkably fine piece of work, showing that the 
architects of some of the finest buildings of the present day are 
protecting their steel and ornamental iron with these paints. The 
pictures of the new Hetel Astor. Keith’s new Chestnut-street 
theater in Philadelphia, the new works of the Henry R. Worthing- 
ton Company and others in this number constitute a convincing 
argument. 

WoopworkING MAcutnery.—The Jeffrey Manufacturing Com- 
pany, Columbus, Ohio, have issued a new catalogue, “No. 57A,” 
devoted to illustrated descriptions of machinery for saw mill, lum- 
ber and woodworking industries. The engravings a™ made from 





photographs of their machinery in actual use for elevating and 
conveying materials and finished product in the industries men- 
tioned. This company finds it necessary to publish eighteen dif- 
ferent catalogues in order to cover the wide range of its product. 
Any of these may be had on application. The pamphlet just re- 
ceived covers conveying machinery, pulleys, chains, link-belts, 
sheaves, shafting, hangers, ropes, sprockets, and many other details 
used in woodworking plants. 








NOTES. 





The Bettendorf Axle Company has found it necessary to estab- 
lish an office in New York. Mr. G. N. Caleb isin charge and repre- 
sents this company in the east with headquarters at 42 Broadway, 
New York. 





Mr. Henry R. Dalton, Jr., has been elected president of the Baush 
Machine Tool Company, to succeed Mr. W. H. Baush who has re- 
signed. Mr. C. J. Wetsell has been elected treasurer to fill the 
vacancy caused by the resignation of Mr. David Hunt, Jr. All 
communications should be addressed to the Baush Machine Tool 
Company, Springfield, Mass. 





The Falls Hollow Staybolt Company of Cuyahoga Falls, Ohio, 
report the receipt of large orders of their hollow staybolt iron from 
Japan. These came through their agents, Messrs. Frazar & Com- 
pany and the China & Japan Trading Company. This trade in 
Japan is increasing both with the railroads, marine boiler manu- 
facturers and the government. This recognition of this material 
by so shrewd a nation as Japan is very pleasing to these staybolt 
people. 





The American Nut and Bolt Fastener Company, 306 Frick 
Building, Pittsburgh, Pa., has elected the following officers: Mr. 


Milton Bartley, president and general manager; Mr. Frederick 
Bowery, vice-president; Mr. Barton Grubbs, secretary and treas- 
urer; Mr. John C. Bowery, assistant secretary and treasurer. This 
company will have an exhibit at the St. Louis World’s Fair. They 
now manufacture over 140 different sizes and designs of fasteners 
and in the year 1903 they equipped 18,000 cars with them, as wel! 
as supplying large quantities for other purposes. 





The suit brought by the Pressed Steel Car Company against the 
Standard Steel Car Company and its president Mr. John M. Han- 
sen. has been dismissed. It was brought to recover possession of 
drawings and patent rights for steel cars which were alleged to have 
been fraudulently taken by the defendant when he left the employ 
of the Pressed Steel Car Company to organize the new concern. 
Judge Joseph Buffington rendered the decision in the United States 
Circuit Court at Pittsburgh, March 7 and the Pressed Steel Car 
Company was ordered to pay the costs. It is stated that other 
suits are pending and that the one referred to may be appealed by 
the plaintiffs. 





One of the interesting features of the new plant now being 
erected by the B. F. Sturtevant Co., at Hyde Park, Mass., is an 
elaborate testing plate for its engines. With an output of a 
thousand engines or more per year this is the essential climax of 
a careful system of manufacture and testing. The plate, or more 
properly the plates, will be supported upon a series of heavy 
parallel walls between which steam and exhaust pipes are carried 
so that at almost any point in the entire area of the floor measuring 
about 30 ft. by 60 ft. steam and exhaust connections may be made 
to any engine, and a transfer crane overhead will make it easy to 
locate or remove the engines. The same crane will transport tiem 
to the packing department, and thence load them directly pon 
cars which traverse the end of the building. 





WANTED.—Position as mechanical engineer or genera! ‘ore- 
man. Experience six years as machinist; 9 years as drafisman 
and mechanical engineering work on modern equipmen' and 
methods of improving shop production, including locomotive 
elevation work at a locomotive works, and the designi:’ of 
locomotives and cars. Address, “Experience,” care ediior of 
this journal, 140 Nassau street, New York. 
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